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FOREWORD

In an address delivered in Boston on May 18, 1917, Frank W.
Taussig, distinguished first chairman of the Tariff Commission, de-
lineated the responsibility of the newly established Commission to
operate as a.source of objective, factual information on tariffs and
trade. He stated that the Commission was already preparing a catalog
of tariff Informatlon-- ‘ ’

designed to have on hand, in- compact and simple
form, all available data on the growth, develop-
ment and location of industries affected by the
tariff, on the extent of domestlc production,

on the extent of imports, on-the conditions of
competition between domestic and foreign products.

The first such report was issued in 1920. Subsequently three series
of summaries of tariff information on commoditles were published--in
1921, 1929, and 1948-50. The current series, entitled.Summaries of
Trade and Tariff Information, presents the information in terms of the
Tariff items provided for in the eight tariff schedules of the Tariff
Schedules of the United States (abbreviated to TSUS in these volumes),
which on August 31, 1963, replaced the 16 schedules of the Tariff Act
of 1930. ‘

Through its professional staff of commodity specialists, econo-
mists, lawyers, statisticians, and accountants, the Commission follows
the movement of thousands of articles in international commodity trade,
and during the years of its existence, has bullt up a reservolr of
knowledge and understanding, not only with respect to imports but also
regarding products and their uses, technlques of manufacturing and
processing, commercial practices, and markets. Accordingly, the Com-
mission believes that, when completed, the current serles of summaries
will be the most comprehensive publication of its kind and will present
benchmark information that will serve many interests. Thls project,
although encyclopedic, attempts to conform with Chairman Taussig's
admonition to be ™exhaustive in inquiry, and at the same time brief
and discriminating in statement."

This series is being published in 62 volumes of summaries, each
volume to be issued as soon as completed. Although the order of pub-
lication may not follow the numerical sequence of the items in the
TSUS, all items sre to be covered. As far as practicable, each volume .
reflects the most recent developments affecting U.S. foreign trade in
"the commodities included.
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INTRODUCTION

Volume 4:6 is the seventh in a series of 12 volumes on the
chemicals and related products classified under schedule 4 of the )
Tariff Schedules of the United States (TSUS) and one of two volumes on
non-benzenoid organic compounds, grouped by chemical function.

Volumes 5 and 6 cover those chemicals which are not covered else-
where in schedule 4 by more specific provisions of use, composition,
or derivation. Volume 6 includes summaries on monohydric and poly-
hydric alcohols, halohydrins, esters, epoxides, ethers, acetals, lac-
tones, halogenated hydrocarbons, hydrocarbons, sulfur compounds, mix-
tures listed under subparts 2D and 2E, and cellulose compounds listed
under subpart B of part 13. Volume 5 covers chemical functions such
as nitrogenous compounds, acids, salts, aldehydes, and ketones. The
complete list of products covered by summaries in Volume 6 is shown
in appendix A to this volume. Those not included here, identified by
shading out, are mostly covered in Volume 5. Because many compounds
covered in Vols. 5 and 6 are embraced within two or more chemical
functions, the chemical groups are arranged so that a compound de-
scribed in two or more groups is classifiable in the first group in
which it is described. The order of precedence of these functional
groups is generally that used in naming and indexing chemical com-
pounds by Chemical Abstracts, a publication of the American Chemical
Society.

The consumption of the chemical products covered in the summaries
contained in this volume is supplied almost exclusively by domestic
production, a large portion being derived originally from petroleum or
natural gas. Domestic consumption of these products is essentially
equal to domestic production since exports and imports are relatively
minor.

It is estimated that the total volume of production of the items
covered in the summaries in this volume was over 60 billion pounds
in 1966, valued at $5.5 billion. The production figure is somewhat
overshadowed by the inclusion of about 38 billion pounds of petroleum
hydrocarbons, which are used essentially in the manufacture of other
products covered in Volumes 5 and 6 of shcedule 4. In addition to the
petroleum hydrocarbons mentioned above, large individual items were
ethylene dichloride (3.6 billion pounds), methyl alcohol (3.3 billion
pounds), vinyl chloride (2.5 billion pounds), and ethylene oxide (2.3
billion pounds).

Total exports of the articles covered in the summaries included
in this volume are estimated at $310 million in 1966. Of this amount,
about $183 million is composed of individual compounds, and about
$127 million of miscellaneous mixtures. The chemicals which were
exported in important quantities in 1966 included monohydric and poly-
hydric alcohols, chlorinated hydrocarbons, and miscellaneous esters
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2 ' INTRODUCTION

such as.acrylics. The chemical mixtures in the export data:consist of
fungicides, herbicides, and insecticides, antiknock compounds, and
lubricating oil additives.

In 1967, the total value of UiS. imports for consumption of the
products covered in the summaries included in this volume amounted to
about $45 million. The most important products imported included the
monohydric and polyhydric alcohols ($14 million), halogenated hydro-
carbons ($11.7 million), and miscellaneous esters of organic and in-
organic acids ($6.8 million). The principal sources of imports for
the products covered in this volume, in order of importance, were
Canada ($11.9 million), West Germany ($6.T million), Italy ($3.8
million), France ($3.6 million), and the United Kingdom ($3.3 million).

December 1968
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BUTYL ALCOHOLS 3

TSUS
Commod ity item
Butyl alcohols=========m=== e WP T

Note.-=-For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Butyl alcohols are important intermediate chemicals. In recent
years, the value of annual production has ranged from $69 million to
$80 million and that of exports has ranged from $6 million to $1k
million. Imports have been negligible or nil.

Description and uses

Butyl alcohols (also known as butanols) contain four carbon atoms
and a hydroxyl group which may be arranged in several isomeric forms,
all of which are water-white liquids with distinct odors and individ-
ual boiling points and freezing points. There are four principal
forms: Normal butyl alcohol (n-butanol) ZEH3(CH2) CHoOH/, isobutyl
alcohol ZTCH3)QCHCHQO§7, secondary butyl alcohol Z%H3CH20HOHCH3;7,

and tertiary butyl alcohol [(CH3)QCOHCH3;7. Normal butyl alcohol and
isobutyl alcohol are primary alcohols. Mixtures which contain sev-
eral of the butyl alcohols are also available commercially.

Normal butyl alcohol is commercially the most important butyl
alcohol. It is produced synthetically by the reduction of croton=-
aldehyde or by the oxo process. In producing n-butyl alcohol by the
oxo process, propylene is reacted with carbon monoxide and hydrogen
to give n-butyraldehyde and isobutyraldehyde. These are separated
and reduced to the corresponding alcohols. n-Butyl alcohol has also
been produced synthetically in Europe and Japan by a one-step opera-
tion (Reppe process) from propylene, carbon monoxide, and water.
Production of normal butyl alcohol by the fermentation process has
greatly declined in the past 20 years owing to the fluctuating costs
of the raw material (blackstrap molasses) and the advent of economi=-
cal processes for the production of the synthetic alcohol. Produc-
tion of the synthetic alcohol in the United States exceeded the
production of butyl alcohol by fermentation beginning in the early
1950's. Secondary butyl alcohol, the next most important commercial
butyl alcohol, is produced by the hydration of l-butene in the pre-
sence of sulfuric acid. The third most important butyl alcohol 1is
isobutyl alcohol, which 1s produced through the oxidation of propy-
lene (the oxo process). Tertiary butyl alcohol, the least important
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b BUTYIL ALCOHOLS

of the four forms, is not commercially significant; it is usually ob-
tained by the hydration of isobutylene in the presence of sulfuric acid.

The most important single use for normal butyl alcohol is in the
manufacture of normal butyl acetate, which is used mainly as a sol-
vent in lacquer and lacquer enamelsS. Normal butyl alcohol is also
used to produce amino resins, plasticizers, glycol ethers, and herbi-
cides, and as a solvent in the production of surface coating resins
and dyes. The major use for isobutyl alcohol is in the production of
isobutyl acetate. It is also used in practically all applications
which have been mentioned for n-butyl alcohol. Approximately 90 per-
cent of the annual output of secondary butyl alcohol is used in the
production of methyl ethyl ketone, which is used as a solvent for
lacquers, paint removers, cements, and adhesives. Tertiary butyl al=-
cohol and butyl alcohol mixtures are used chiefly as components of
industrial cleaning compounds. Tertiary butyl alcohol is also used as
an intermediate in making oil-soluble polyester resin.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
. headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
427,74 Butyl alcohOlem—mm==--- 2.5¢ per lb. 1.2¢ per 1b,

The rate effective January 1, 1972, represents the final stage
of a concession granted by the United States in the sixth round of
trade negotiations under the General Agreement on Tariffs and Trade.
The first of five annual stages of the reduction became operative
January 1, 1968. Rates of duty for the individual stages are given
in the TSUSA-1969, an excerpt from which is reproduced in appendix A
to this volume. The rate shown above as existing prior to January Ly
1968, remained unchanged from August 31, 1963 (the effective date of
the TSUS), through 1967.

Based on imports in 1967, the average ad valorem equivalent for
the rate of duty in effect on December 31, 1967 on butyl alcohol was
55.1 percent and was 48.3 percent for the rate in effect on January 1,

1968.

U.S. consumption

Consumption of butyl alcohol depends almost entirely on domestic
production, as imports are virtually nonexistent. From 1961 through
1965, annual consumption increased irregularly from 534 million

December 1968
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BUTYL ALCOHOLS 5

pounds to 684 million pounds (table 1). Consumption of butyl alcohol
for 1966 is not indicated since production data for secondary butyl .
alcohol and tertiary butyl alcohol can not be included in the total
for all butyl alcohols. Consumption of butyl alcohols has increased
in recent years in the existing, well established markets. For exam-
ple, the production of normal butyl acetate, which is the major in-
dividual use for normal butyl alcohol, has increased irregularly from
77 million pounds in 1961 to 85 million pounds in 1966, or by 10 per=-
cent over a 5-year period.

U.S. producers

There were seven producers of butyl alcohol in 1966. Normal
butyl alcohol was produced by all seven producers at 10 plants, in-
cluding one plant located in Puerto Rico. Secondary butyl alcohol
was produced by two of the seven firms at four separate locations,
and isobutyl alcohol was produced by five of these firms at seven
locations. Tertiary butyl alcohol was produced by only one firm at
one location, and two firms reported production of butyl-alcohol mixe
tures. All but two of the producers made at least two of the butyl
alcohols, while one of the companies produced all four isomers.

Among the producers are some of the largest firms in the chemical
field, including two major petroleum companies, all of which are ’
highly diversified. The butyl alcohols account for only a smell part
of the total annual production of these firms, since they also pro-
duce a number of other -important alcohols such as propyl alcohol,’
methyl alcohol, and ethyl alcohol, and many other chemicals.

U.S. production

The production of all butyl alcohols increased irregularly from
600 million pounds in 1961 to 828 million pounds in 1965; correspond-
ing statistics are not publishable for 1966 and are not available for
1967 (table 1); however, production of n-butyl alcohol decreased by
more than 7 percent in 1966, since it declined from L29 million
pounds in 1965 to 397 million pounds in 1966 (table 1). There were
two important reasons for this decrease reported by trade sources.
First, total exports of butyl alcohol decreased by about 60 million
pounds from 1965 to 1966. Second, the demand for 2-ethylhexanol rose
rapidly, forcing producers to allocate more of their process capacity
to this product. Since production of this material is more profitable
than production of butyl alcohol, 2-ethylhexanol gets priority when
the demand is there.

Since 1960, when separate statistics became available, normal
butyl alcohol has accounted annually for about 45 percent of total

December 1968
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BUTYL ALCOHOLS

butyl alcohol production. From 1961 through 1966, more than 50 per-
cent of the annual production of all butyl alcohols was used captively
by the producing firms. In recent years, internal use of normal butyl
alcohol has ranged from 20 percent to 41 percent of its production,
while that of isobutyl alcohol, sccondary butyl alcohol, and tertiary
butyl alcohol (as a group) has ranged from about 75 percent to about
80 percent of their production.

U.S. exports

Normal butyl -alecohol and isobutyl alcohol account for the major
portion of butyl alecohol exports. From 1961 through 1967, exports of
all butyl alcohols ranged from 66 million pounds in 1961 to 143 mil-
lion pounds in 1965 (table 1). From 1961 through 1965, exports
accounted for 8 to 17 percent of the quantity produced, and 26 to 36
percent of the quantity sold.

From 1961 through 1966, the average unit value for the exported
butyl alcohols ranged from 8.0 cents a pound in 1966 to 11.8 cents a
pound in 1961.

The Netherlands and Belgium have consistently been the principal
markets for exports of butyl alcohol (table 2). Exports of butyl
alcohol to these two countries ranged from 63 percent of the total
quantity of butyl alcohol exports in 1964 to 79 percent in 1966,
Canada, Italy, Japan, Mexico, and the U.S.S.R. have also been major
markets for butyl alcohol in recent years.

Exports decreased sharply from 143 million pounds in 1965 to 83
million pounds in 1966 and to 75 million pounds in 1967. The decline
is dye to a decrease in exports to Japan and the U,S.S.R. Japan
received exports of 17 million pounds in 1964 but only 517,000 pounds
in 1967. The U.S.S.R. received 23 million pounds of butanol in 1965
and none in 1966 or 1967.

U.S. imports

U.S. imports of butyl alcohol during 1961-67 were insignificant
(table 1). The largest quantity imported in one year during this
period was 1.1 million pounds, valued at $51,000, in 1967, when the
United Kingdom was the sole supplier. ' The last significant imports
of butyl alcohol preceded the emergence of large-scale domestic pro-
duction of synthetic butyl alcohol.
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BUTYL ALCOHOLS T

Foreign pggduction and trade

In addition to Japan, the United Kingdom, and West Germany, other
industrialized nations of the world probably produce the butyl alco=-
hols; however, since the advent of synthetically produced butyl alco-
hol in the United States, this country has become a net supplier to
other countries.

December 1968
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8 BUTYL ALCOHOLS

Table l.--Butyl alcohol: U.S. production, imports for consumption,
exports of domestic merchandise, and apparent consumption,

1961-67

Production f f f Apparent
Year AT outyl  : nobutyl ; Imports ; Exports co:§ump-
: alcohols E/ : alcohol : =0l
: Quantity (1,000 pounds)
1961 m e . 599,693 : 283,278 : 3: 65,746 : 533,950
1062mmmmmmmmmmm 625,704 : 275,922 : -: 92,528 : 533,176
LT A—— : 640,754 : 294,608 : - : 78,490 : 562,264
T2 TR—— : 799,219 : 388,540 : 54 : 139,046 : 660,228
1 o : 827,568 : 428,807 : 33 : 143,438 : 684,163
1966mmmmmm et 2/  :.396,93k4 : 2 : 82,57k : 3/
Pl (- : 3/ : 3/ : 1,120 : 75,095 : 3/
: Value (1,000 dollars)
1961 mmm e : 77,960 : 36,826 : 1: 7,729 : 70,232
1062 mmmmmmm e : 68,827 : 33,111.: - 9,271 : 59,556
1963-—mmmmmmanm : 70,483 : 32,407 : - 7,754+ 62,729
(5, R : 79,922 : 38,854k : T : 13,621 : 66,308
1965mmmm mmm e 74,481 = 38,593 : 3: 12,490 : 61,994
1966mmmmmmm e : 2/ -+ 35,724 : 3: 6,586 : 3
1967 =mmmmm i, - 3 & B s 51 : 6,330 : 3/

1/ The value of production is calculated from the unit value of
sales of all butyl alcohols.

2/ Statistics on production of secondary butyl alcohol and tertiary
buEyl alcohol may not be published. Production of isobutyl and alco-
hol amounted to 92,918 thousand pounds, valued at 7,433 thousand
dollars.

3/ Not available.

Source: Production, U.S. Tariff Commission, Synthetic Organic
Chemicals, United States Production and Sales; imports and exports,
compiled from official statistics of the U.S. Department of Commerce.
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BUTYL ALCOHOLS

Table 2.--Butyl alcohol:
by principal markets, 1961-67

U.S. exports of domestic merchandise,

1964

Market 1961 . 1962 . 1963 | 1965 . 1966 . 1967
Quantity (1,000 pounds)
Netherlands--:28,123 :39,371 ;26,7hh : 47,630 : Ll 907 §un,3u6 ;uo,227
Belgiummemmm=: 22,893 :22,582 :25,541 : 40,310 : 50,809 :20,524 :16,737
ALl other-=---:14,730 :30,575 :26,205 : 51,106 : 47,722 :17,704 :18,131
Totale===:65,740 :92,528 :78,490 :139,0L6 143,438 :82,574 :75,095
; Value (1,000 dollars)
Netherlands--; 2,842 : 3,632 ; 2,549 ; 4,746 : 3,209 : 3,039 : 2,908
Belgiume=m=o- : 2,939 : 2,137 : 2,385 : 3,615 : 4,309 : 1,659 : 1,304
All other=--=: 1,948 : 3,502 : 2,820 : 5,260 : L,972 : 1,888 : 2,118
Totale===: 7,729 : 9,271 : 7,754 : 13,621 : 12,490 : 6,586 : 6,330

Source: Compiled from official statistics of the U.S. Department

of Commerce,
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DECYL ALCOHOL 1l

TSUS
Commod ity item
Decyl alcOhOlmmmmmmmmm e e e Lo7.84

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Decyl alcohol, an important basic chemical in the domestic in-
dustry, is becoming more important in international trade. In 1966
the value of imports was $713,000, equivalent to about 5 percent of
the value of domestic production that year. Exports are believed to
be about eguivalent to imports.

Description and uses

Decyl alcohol is a 1lO-carbon (Clo), liquid alcohol which is also
known as decanol. It is commercially available in two isomeric
forms--normal and iso. "Isodecanol" is an inaccurate term now in
current usage for a commercial mixture of isomeric Cjp alcohols.
Decyl alcohol of vegetable origin is covered in another volume in the

summary covering items 490.73 and 490.75.

The oxo process is the most important commercial method for pro-
ducing decyl alcohol. An olefin (nonene) is reacted with carbon mon-
oxide and hydrogen (synthesis gas) in the presence of a cobalt
catalyst at elevated temperatures and pressures. The resulting prod-
uct is a mixture of aldehydes with one more carbon than the starting
olefin contains. The aldehydes are then hydrogenated to the corre-
sponding normal alcohol and iso alcohol., Synthetic normal decyl
alcohol is also produced by the Ziegler process from ethylene; however,
the normal decyl alcohol thus obtained is in a mixture with normal
hexyl alcohol (Cg) and normal octyl aleohol (Cg). Another method for
obtaining synthetic normal decyl alcohol is by the reaction of capric

aldehyde and glacial acetic acid in the presence of zinc dust. The
material produced by this method is pure normal decyl alcohol, which

is also obtained from natural sources by the catalytic reduction of
coconut-0il fatty acids under high pressure (see preceding reference
to items 490,73 and 490.75). ‘

The major end use for both normal decyl and isodecyl alcohol is
in the manufacture of plasticizers, which use accounts for more than
50 percent of the annual output of decyl alcohol. Decyl alcohol is
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also used as an antifoaming agent and in the manufacture of surface-
active agents and perfumes.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA—1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan, 1, 1972
427.84 Decyl alcohOle=mmm= 10.5% ad val. 5% ad val.

The rate effective January 1, 1972, represents the final stage of’
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative
January 1, 1968. Rates of duty for the individual stages are given
in the TSUSA-1969, an excerpt from which is reproduced in appendix A
to this volume. The rate shown above as existing prior to January 1,
1968 remained unchanged from August 31, 1963 (the effective date of
the TSUS), through 1967.

U.S. consumption

Consumption of decyl alcohol increased from an estimated 67 mil-
lion pounds in 1961 to about 128 million pounds in 1966. The primary
reason for the growth-has been the increased use of decyl alcohol in
the production of the plasticizer diisodecyl phthalate, which now
accounts for 50 percent or more of annual consumption. Production of
diisodecyl phthalate increased from 48 million pounds in 1961 to 103
million pounds in 1966; in terms of volume of production, it is the
third most important individual plasticizer used in this country,
Diisodecyl phthalate is less volatile than the two most important
plasticizers, di(2-ethylhexyl) phthalate and diiso-octyl phthalate,
and this quality probably accounts for its rapid growth,

U.S. producers

In 1966 the decyl alcohols (iso and normal) were produced by
eight companies (including one joint venture) at seven plants in
Delaware, Louisiana, Ohio, Pennsylvania, Texas, and West Virginia.
Six of the eight companies made isodecyl alcohol; none of the firms
produced both isomeric forms. The producers of decyl alcohols range
from medium size to the largest companies in the chemical industry,
All are highly diversified companies which make a variety of chemical
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products, including other alcohols. The decyl alcohols are not the
major source of income of any of the producing companies.

In 1961, about 28 percent of the decyl alcohols produced were
used by the manufacturers in their own operations; in 1966, 4l percent
of the isodecyl alcohol produced was used captively. Two of the pro-
ducers of iso deeyl alcohol in 1966 also made diisodecyl phthalate,
and probably used most of their isodecyl alcohol production for this
purpose.

U.S. production

The production of decyl alcohol increased from 67 million pounds
in ‘1961 to more than 122 million pounds in 1966 (see accompanying
table). Isodecyl alcohol is the more important of the two forms and
annually accounts for more than 95 percent of the total output. Pub-
lished statistics for 1966 covered only isodecyl alcohol.

U.S. exports

Trade sources estimate that about 4 million pounds of decyl al=-
cohol-—normal and iso--was exported in 1964. This represents about 6
percent of the production of decyl alcohol in that year. Exports-are
believed to have remained at about this same level in 1965, 1966, and
1967. Canada, the European Economic Community (EEC) countries, and
Japan are believed to be the major foreign markets.

U.S. imports

Official import statistics on decyl alcohol are not available
for periods prior to August 31, 1963, the effective date of the Tariff
Schedules of the United States. U.S. imports increased from 132,000
pounds in 1964 to 7.6 million pounds in 1967 (see accompanying table).

Trade sources report that propylene, a source of the nonene used
in the oxo process for making decyl alcohol, is more economically
available for use in petrochemical operations in Western Europe than
in the United States. Because there is more of it available for sale,
propylene reportedly sells on the open market for 1.5 cents a pound in
Europe, compared with 3 or L cents a pound in the United States.
Instances have been cited of imported decyl alcohol being sold in the
United States at the same price as, or even less than, the domestic
alcohol, even after the duty has been paid.

Since 1964, the principal sources for decyl alcohol imports have
been Belgium, France, Japan, the United Kingdom, and West Germany.
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Foreign production and trade

Decyl alcohol is reported to be produced in Canada and Switzer-
land, in addition to the EEC countries, the United Kingdom, and Japan,
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Decyl alcohol: U.S. production and imports for
consumption, 1961-67

Year . Production 1/ . Imports

Quantity (1,000 pounds)

1901 mmmmmm e e : 67,193 : 2/
D e : 55,936 : 2/ .
1963 =mmmmm e - 59,278 : 3/
196k mm e e e ; 6k, 720 : 132
1965 mmmmmmm m e e e : 105,942 : 1,229
1006mmmmmmmmmmm e e B/ 102,103 0 6,211
196Tmmmmm e e e | 2/ 7,623
Value (1,000 dollars)
1901 mmmmmmmm e e e : 12,095 : 2/
1062mmmmmmm e ; 7,831 : 2/
1963 mmmmm e m e e : 7,113 : 3/
196k mm e e : 7,119 : 13
1965mmmmmmmmmnmt m e e | 12,713 & 128
1966mmmmmmm e e 4/ 14,657 713
T (O —— 2 888

i/ Value of production computed from unit value of sales.

2/ Not available.

3/ Available for last third of 1963 only; no imports were reported.
E/ Data published for isodecyl alcohol only.

Source: Production, U.S. Tariff Commission, Synthetic Organic
Chemicals, United States Production and Sales; imports, compiled from
official statistics of the U.S. Department of Commerce.

Note.--Export statistics are not separately available.
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TSUS
Commodity item
Ethyl alcohol for nonbeverage purposeg———-- 427.88

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Ethyl alcohol is a very important organic chemical in the domestic
industry and a significant item of world trade. In 1966 the value of
U.S. production exceeded $113 million.

Description and uses

Ethyl alcohol, also known as ethanol or grain alcohol, is a clear,
colorless, highly flammable liquid with an ethereal odor. Most ethyl
alcohol used for nonbeverage or industrial purposes is denatured by the
addition of chemicals or mixtures specified by the U.S. Government to
make it completely unsuitable for human consumption and to prevent re-
covery of the pure alcohol from the mixture. In the United States,
there are two types of denatured alcohol--completely denatured alcochol
and specially denatured alcohol. The former is ethyl alcohol which has
been rendered completely unfit for beverage use by the addition of de-
naturants prescribed by the Federal Government; this type can be sold
without permit or bond. Specially denatured alcohol is ethyl alcohol
which is treated with denaturants that permit its use for more pur-
poses than completely denatured alcohol, and its sale and use are
subject to Federal permit and bond. Specially denatured alcohcl has
accounted for more than 95 percent of the annual consumption of in-
dustrial ethyl alcohol in recent years. The most popular specially
denatured alcohol formula is SD-29, which is prepared by adding 5
gallons of a denaturant to 100 gallons of ethyl alcohol. Several
chemicals are approved as denaturants for SD-29, including acetalde-
hyde, ethyl propionate, and ethyl amines. In recent years, SD-29 has
accounted for more than half of the annual consumption of all spe-
cially denatured alcohol.

Synthetic ethyl alcohol presently accounts for about 95 percent
of the annual domestic production of all ethyl alcohol used for in-
dustrial purposes. It is produced from ethylene by direct catalytic
hydration or by means of ethyl sulfate as an intermediate material;
a small amount is also produced as a byproduct in the production of
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cellulose compounds and in methanol synthesis. Synthetic ethyl alcohol
is not used for beverage purposes. Natural ethyl alcohol produced by '
the fermentation of molasses, grains, sulphite pulp, and other sub-
stances containing carbohydrates accounted for about 5 percent of the
ethyl alcohol used in industrial applications in recent years.

Industrial ethyl alcohol is generally sold at 190 proof (95 per-
cent alcohol by volume). A gallon of industrial ethyl alcohol at this
proof is referred to by the Internal Revenue Scrvice as a wine gallon
(6.8 pounds of alcohol per gallon), and all quantity data in this sum-
mary are given on this basis.

Ethyl alcohol for beverage purposes is covered by the summary re-
lating to items 168.30 and 168.31 (suspended).

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969 are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
427.88 Ethyl alcohol for 6¢ per gal. 3¢ per gal.
nonbeverage pur-
poses.

The rate effective January 1, 1972, represents the final stage of

a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rate shown sbove as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the effective date of the
TSUS), through 1967T.

Based on imports entered in 1967, the average ad valorem equiva-
lent of the rate of duty in effect on December 31, 1967, on ethyl
alcohol was 19.9 percent; it was 17.9 percent for the rate in effect
on January 1, 1968.

Ethyl alcohol imported for industrial use is free from excise tax
(Internal Revenue Code, Sec. 5311) as is denatured ethyl alcohol (In-
ternal Revenue Code, Sec. 5310(a)).
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U.S. consumption

U.S. consumption of synthetic industrial ethyl alcohol increased
irregularly from 262 million gallons in 1961 to 293 million gallons in
1966 (table 1). These figures would be up to 5 percent larger if
data for fermentation ethyl alcohol were included.

Trade sources indicate that in 1966 about 36 percent of the do-
mestic industrial ethyl alcohol produced was consumed in the manu-
facture of acetaldehyde, compared with 50 percent in 196kL; about 27
percent was used in miscellaneous chemical synthesis, compared with
21 percent in 1964; and about 36 percent was consumed in solvent uses,
compared with 29 percent in 196L4. The increased consumption in sol-
vent applications and miscellaneous chemical synthesis is helping to
compensate for the loss of the acetaldehyde market; acetaldehyde can
now be produced more economically directly from ethylene or other
hydrocarbons.

Consumption of ethyl alcohol can also be adversely affected in-
directly by the development of new methods for manufacturing products
now made from acetaldehyde. Butyl alcohol (item 427.7L4) and 2-
ethylhexanol (item 427.98), the manufacture of which now accounts for
about 41 percent of the annual consumption of acetaldehyde, are also
being made commercially by the oxo process, which does not require
acetaldehyde. Acetic acid and acetic anhydride (which account for
about 43 percent of acetaldehyde consumption) can also be made economi-
cally from other raw materials.

U.S. producers

In 1966 there were eight companies producing industrial ethyl
alcohol in nine plants. Four plants were situated in Texas; two, in
West Virginia; and one each, in Illinois, Louisiana, and Virginia. The
producers of synthetic ethyl alcohol are among the largest firms in
the chemical industry and all produce a wide range of chemicals, in-
cluding other alcohols. Ethyl alcohol and the products made from it
probably account for a substantial, but not the major, share of the
annual sales of five of the eight ethyl alcohol producers.

At least five of the producers use part or all of their annual
production of ethyl alcohol in the manufacture of other products such
as chloroethane, ethyl acetate, and acetaldehyde. The captive use of
snythetic ethyl alcohol exceeded 35 percent of production in the years
1961 through 1966.

Trade sources report that there were four producers of fer-
mentation ethyl alcohol for industrial purposes in 1967. These

{
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companies had plants in Indiana, Iowa, Louisiana (two plants),
Pennsylvania, and Washington.

U.S. production

Production of synthetic ethyl alcohol increased irregularly from
248 million gallons in 1961 to 277 million gallons in 1966. Highest
production during this period was in 1964, when 305 million gallons was
reported (table 1). Official production statistics from the Internal
Revenue Service for industrial fermentation ethanol are available only
for 1958, 1959, and 1960; during this period, annual production de-
clined from 38.5 million gallons to 25.0 million gallons. These data
on fermentation alcohol are given on a fiscal-year basis (i.e., July 1
to June 30). Trade estimates indicate that 20 million to 35 million
gallons of industrial fermentation ethyl alcohol was produced annually
in 1961 and 1962, but no more than 10 million to 15 million gallons a
year has been produced since 1962.

Since about 1950 the trend in production of ethyl alcohol has
been toward the synthetic process. ©Sharp variations in the prices of
the raw materials, such as molasses and grain, used in the production
of fermentation alcohol have probably contributed to this trend. Corn
can also be used as a raw material for production of fermentation
ethyl alcohol, but it is uneconomical because of the high support price
maintained by the U.S. Government.

U.S. exports

U.S. exports of ethyl alcohol were 5.8 million gallons in 1961 and
4.8 million gallons in 1967, but substantial fluctuations occured dur-
ing these years (table 1). For example, exports accounted for less
than one-tenth of 1 percent of domestic production in 1962, compared
with more than 5 percent in 1963 and 1964. The export value of ethyl
alcohol has also fluctuated widely from year to year (from 21 cents per
gellon in 1964 to 73 cents per gallon in 1966). The 1968 domestic price
of ethyl alcohol delivered in the East is 52 cents per gallon for 190
proof (U.S.P.), tax free, and 7 cents per gallon higher for absolute
ethyl alcohol (200 proof).

West Germany and France have alternated in recent years as the
prime markets for U.S. exports of ethyl alcohol. In 1963 West Germany
received 12.6 million gallons from total exports of 14.8 million gallons,
and in 1964 France accounted for 15 million out of 19.2 million gallons
(see table 1). Sweden received nearly all (4.3 million gallons) of the
4.9 million gallons exported in 1967T.
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Many of the industrialized countries of the world still depend .
on fermentation ethyl alcohol for a large part of their needs for in-
dustrial alcohol, and the available supply (and therefore the price) of
rew materials, such as molasses, varies from year to year. This prob-
ably accounts in part for the sharp fluctuations in U.S. exports.

U.S. imports

U.S. imports of ethyl alcohol fluctuated widely during the period
1961-67, decreasing from 19.9 million gallons in 1961 to 3.0 million
gallons in 1964 and rising to 8.0 million gallons in 1967 (table 1).
The average foreign value for ethyl alcohol in 1961-67 rose from 21
cents per gallon in 1961 to 39 cents per gallon in 1964 and decreased
to 30 cents per gallon in 1967. The latter price is 13 to 20 cents per
gallon less than the equivalent price of domestic alcohol but does not
include ocean freight or marine insurance, which, if included, would
increase the price of the imported alcohol by about 11 percent, exclusive
of duty. Much of the duty collected on imports of ethyl alcohol is re-
funded under drawback on exports of derivatives in which the material
is used.

A sharp rise in imports of ethyl alcohol occurred in 1961; in that
year imports were at their highest level since 1952 and accounted for more
than T percent of apparent consumption. The rise has been attributed to
the loss of Cuba as a source of blackstrap molasses--the major raw ma-
terial for industrial ethyl alcohol produced by the fermentation process.
As a result of this loss, the major producer of fermentation alcohol for
industrial purposes has been required to import substantial quantities
of ethyl alcohol to meet its own requirements. Domestic sources helped
somewhat to alleviate the raw-material shortage by 1962, and imports of
ethyl alcohol in that year declined by more than 15 million gallons from
the quantity imported in 1961.

The chief source of ethyl alcohol imports has varied from year to

year, but Brazil and Peru have been the two principal sources in recent
years (table 2).

Foreign production and trade

Ethyl alcohol is produced in substantial quantities not only in
such highly industrialized countries as Canada, Japan, and the nations
of the European Economic Community, but also in agriculturally oriented
pnetions such as Brazil and Peru. Although the trend in foreign
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countries, especially in Japan and the nations of Western Europe, is
now toward production of the synthetic alcohol, a large share of the
world's industrial ethyl alcohol is still produced by the fermentation

process.

The industrialized nations use most of their ethyl alcohol pro-
duction domestically, while the agriculturally oriented nations tend
tolexport significant quantities of their annual alcohol production.
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Table 1l.~-Ethyl alcohol for nonbeverage purposes: ' U.S. producfiéh,
imports for consumption, exports of domestic merchandise, and appar-
ent consumption, 1961-67

: Produc- : : : Apparenf+
Year : tion 1/ : Imports : Exports : consumption
Quentity (1,000 wine gallons)

1961--- - ---; 247,833 ; 19,910 ; 5,811 ; 261,932
1962 et 246,992 ¢ 4,513 : 153 : 251,352
1963~ - : 286,858 : 8,423 : 1L,842 : 280,440
1964 — --: 304,573 : 2,956 : 19,160 : 288,369
1965 e —-———-: 299,884 : 12,125 : 1,677 : 310,332
1966 - : 276,658 : 17,372 : 661 : 293,369

1967 : 2/ : 8,007 : 4,853 : 2/

Value (1,000 dollars)

1961 - 101,612 : 4,229 y 2,131 : 103,710
1962 : 101,267 : 1,012 : 146 : 102,133
1963- : 117,612 : 1,918 : 5,860 : 113,670
1964 : 124,874k ¢ 1,154 : 4,059 : 121,969
1965 -: 122,952 : 4,013 : 86T : 126,098
1966 ——: 113,430 : 4,132 : 482 : 117,080
1967 g 2/ : 2,420 : 1,608 : 2/ '

- 1/ Value of production calculated from the unit value of sales; data
are for synthetic ethyl alcohol only.
2/ Not available.

Source: Production, compiled from U.S. Tariff Commission, Synthetic
Organic Chemicals, United States Production and Sales; imports and
exports, compiled from official statistics of the U.S. Department of
Commerce.

Note.--Production converted from pounds to wine gallons (95 percent
alcohol) at a rate of 6.8 pounds per gallon.
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Table 2.--Ethyl alcohol for nohbeverage purposes:

for consumption, by principal sources,

U.S. imports
1961-67

Source

1961 © 1962

1964 1 1965

1966 2 1967

France=——===:
Nether-

All other---:
Total-=-:

France—=—===:
Nether-

A1l other—--:

Total---: 4,229 : 1,012 :

Quantity (1,000 gallons)

17’579 . = .

2;331 .- 90)4 s

- 3,609 :
ez 3

; 2,956'; 11,278 ;
: - 847

9,576 : 6,561
2,425 : 1,456

5,371 :

19,910 : 4,513 :

: 2,956 : 12,125 :

17,372 : 8,017

(1,000 dollars)

3,737 : -
h92 : 192

- 3 820 :

_ i 2/ i

; 1,154 : 3,800 ;
: -2 213

- g —
.

2,124 ; 1,976
T31 : Luy

1,277 ;

: 1,154 : 4,013 :

4,132 : 2,420

1/ Less than 500 gallons.
2/ Less than $500.

Source: Compiled from official statistics of the U.S.

Commerce.

Department of
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TSUS
Commodity item
Methyl alcohol- S— - - 427.96

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Methyl alcohol (methanol), an important basic chemical used prin-
cipally as an intermediate in the manufacture of formaldehyde, is also
important in international trade. U.S. production of methanol in 1967
was 3.5 billion pounds. Exports exceeded 69 million pounds in 1967.

Description and uses

Methyl alcohol is a colorless, poisonous liquid with a low boiling
point. It is available from either natural or synthetic sources, now
chiefly the latter. Natural methyl alcohol, which accounts for only
about 1 percent of the total production of methyl alcohol, is derived
from the destructive distillation of hardwood. It is used as a de-
naturant for ethyl alcohol. Under the Treasury Department regulations
(26 CFR212.15 -.16), methyl alcohol used for specially denatured formula
number 1 must be of natural derivation. Specially denatured formula
number 1'is mainly for over-the-counter sales for home use. Because of
this ruling, natural methyl alcohol commands & price about three times
that of synthetic methyl alcohol.

Synthetic methanol is produced commercially from synthesis gas
(carbon monoxide and hydrogen) by a catalytic reaction at high pressure
and temperature. Methanol can also be produced under similar reaction
conditions by substituting carbon dioxide for carbon monoxide or by
the partial oxidation of natural gas and other light hydrocarbons.
Methanol can also be obtained as a byproduct in the production of acety-
lene. A recent development in the United Kingdom now permits the pro-
duction of synthetic methanol at relatively low temperatures and
pressures and makes it practical to produce methanol on a smaller scale
than was economically possible by previous methods. The starting
material for this new process is a virtually sulfur-free gas (naphtha
gas or natural gas plus carbon dioxide).

Synthetic methenol derived from snythesis gas can be produced to-
gether with ammonia in an integrated operation, since the raw materials
for both are the same and the production facilities are usually inter-
changeable. Synthetic methanol is used in the manufacture of
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formaldehyde, dimethyl terephthalate, methyl amines and halides, and
as a solvent, inhibitor, denaturant, and as an entifreeze.

U.S. tariff treatment

The column 1 rates of duty appliceble to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TsUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
L27.96 Methyl alcohol-—=-ee——- 15.3¢ per gal. T.6¢ per gal.

The rete effective January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rate shown above as existing prior to January 1, 1968,
remained unchanged under the TSUS from August 31, 1963 (the effective
‘date of the TSUS) through the end of 1967.

Based on imports entered in 1967, the average ad velorem equiva-
lent of the rate of duty in effect on December 31, 1967, on methyl alco-
hol was 88.1 percent; it was T78.8 percent for the rate in effect on
January 1, 1968.

U.S. consumption

Consumption of synthetic methyl alcohol increased from sbout 1.9
billion pounds in 1961 to about 3.4 billicn pounds in 1967. The in-
crease during this period is accounted for mainly by the increased
demand for formaldehyde, the manufacture of which accounts for about
half of the annual output of methanol. Formaldehyde production during
the same perijod rese from 1.7 billion pounds to 3.7 billion pounds.
All but one of the manufacturers of synthetic methanol also produce
formeldehyde and, therefore, use much of their output of synthetic
methyl alcohol captively. The second most important use for synthetic
methanol is as a methylating agent; this use accounts for 25 to 30
percent of the annual consumption of methanol. The two most important
derivatives are dimethylamine and dimethyl terephthalate. Consumption
of natural methanol, which is generally sold on the open market for
denaturing use, seems to have stabilized between 1962 and 1965.
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U.S. producers

In 1967, 12 U.S. companies were producing synthetic methyl alco-
hol at 17 plants in Texas (seven plants), Ohio (two plants), Louisiane
(two plants), West Virginia (two plants), Florida (one plent), Califor-
nia (one plant), Missouri (one plant), and Kansas (one plent). These
companies range from medium size to among the largest in the chemical
industry. In 1966, the producing firms consumed 58 percent of the
total domestic output of synthetic methanol, mostly in the production
of formaldehyde. In addition to methanol, these firms make other
acyclic alcohols as well as a large variety of other organic chemicals.

The Department of Commerce reported that in 1966 there were four
companies producing natural methanol at four plants; in Arkansas
(one plant), Michigan (one plant), and Tennessee (two plants). These
firms range in size from small to large and make a variety of products,
not all of which are related to the chemical industry. Several of
these companies depend upon nonchemical products for the largest por-
tion of their sales. Nearly all of the natural methanol produced is
sold on the open market.

U.S. production

The production of methyl alcohol increased from 2.05 billion
pounds in 1961 to 3.45 billion pounds in 1967 (table 1). This growth
represents synthetic methyl alcohol production, which increased from
2.04 billion pounds in 1961 to 3.45 billion pounds in 1967, while the
production of natural methyl alcohol decreased from 10.6 million pounds
in 1961 to 8.8 million pounds in 1965 (table 2).

In May 1968, trade journals listed synthetic methyl alcochol in
tank car quantities at a selling price of 25 cents per gallon delivered
in the East (about 3.7 cents per pound), 27 cents per gallon delivered
in the West (about 4.0 cents per pound), and 30 cents per gallon de-
livered in the Mountain States (about 4.5 cents per pound). Natural
methyl alcohol sold at 85 cents per gallon (freight allowed) (or about
13 cents per pound) from 1961 through 1966, then rose to 90 cents per

gallon (about 13.6 cents per pound) in May 1967, and was listed at 95
cents per gallon (about 1kL.3 cents per pound) in May 1968.

U.S. exports

Exports of methyl alcohol, nearly all of which are believed to be
synthetic material, decreased irregularly from 187 million pounds in
1961 to 70 million pounds in 1967 (table 1). The decrease may be
attributed to the building of methanol-producing facilities in Europe
and Japan. In 1964, however, there was a temporary increase in U.S.
exports; in that year, they rose to about 272 million pounds, represent-
ing nearly a threefold increase over 1963. The major share of these
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exports went to Europe, especially West Germeny. It is believed that
this surge in exports was due to the conversion of methanol-producing
units to ammonia production in the Eastern European nations to meet
agricultural requirements; for several years prior to 1964, the Easterh
European nations, particularly the U.S.S.R., Poland, and East Germany,
had supplied large emounts of methenol to Western Europe. Also, in
1964, some of Japan's methanol-producing plants were damaged by earth-
quake, and U.S. exports of methanol took the place of some Japanese
glcohol in the Asian market. The damaged Japanese plants were again
‘producing methanol. in quantity by late 1965 or early 1966. According
to trade sources, Western Europe was capable of meeting all its needs

by 1968.

From 1961 to 1967, the quantity of exports represented between
2 and 14 percent of production, while the export value represented
between 2 and 12 percent of the value of production (table 1). During
the same period, the export value for methanol ranged from 25.6 cents
per gallon (3.9 cents per pound) in 1964 to 36.8 cents per gallon
(5.6 cents per pound) in 1967.

From 1965 through 1967, Argentina, Brazil, Colombia, Italy, Mexico,
and West Germany were the major export markets, accounting for more ’
than half the total volume of U.S. methanol exports during those 3
years. Mexico was the principal recipient of methanol exports in 196
and 1967 and was second only to West Germany in 1965.

U.S. imports

U.S. imports of methyl alcohol during the period 1961-6T were as
follows:

Quantit
Year (poundsg Value

1961 2,700 $300
1962 20,400 2,000
1963 mmmmmmmm 13,600 1,900
12 RO— 8,000 900
1965 mmmmm e 3,315 375
1966 - 111,065,243 2,790,570
1967 -—————==te—-=w 14,380,729 376,612

During the period 1961-65, methanol imports were small, amounting
to considerably less than one-tenth of 1 percent of domestic production.
Except for 2,000 pounds from the United Kingdom, all imports came from
Canada during these years. The imported methanol had unit values rang-
ing from 75 cents per gallon (11 cents per pound) to 95 cents per gallon
(14 cents per pound) and was very likely all natural methanol.
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In 1966 and 1967, however, methanol imports rose sharply; in 1966
they were equivalent to 3.4 percent of production. These imports had
average unit values of 16.7 cents per gallon (2.5 cents per pound) and
17.4% cents per gallon (2.6 cents per pound) in 1966 and 1967, respec-
tively, and were all of synthetic methanol. Japan, Belgium, and Italy
accounted for most of the 1966 imports; Italy, Japan, and Canada sup-
plied the methanol in 1967. Japan accounted for 75 percent or more of
the imports in both 1966 and 1967, and imports from Japan had the low-
est unit value in those years--15.9 cents per gallon (2.4 cents per
pound) in 1966 and 16.0 cents per gallon (2.4 cents per pound) in 1967.
Industry sources report that the imports of synthetic methanol in these
2 years were the result of heavy demand for methanol in the production
of formaldehyde and dimethyl terephthalate.

Foreign production and trade

Methyl alcohol is a basic organic chemical and is produced, or
can be produced, by nearly every country in the world. In addition to
being produced in North America, snythetic methanol is also known to
be produced in South America, Austria, France, Great Britain, Italy,
Japan, the Netherlands, Norway, Africa, India, and West Germany.
Natural methyl alcohol has a high unit value because of the cost of
production and, therefore, has a very limited market. It is known to
be produced in Canada and in other lumber-producing nations, as well
as in the United States. Since both synthetic methyl alcohol and
ammonia can be produced from synthesis gas, any plant producing ammonia
for fertilizer could convert to the production of methanol. Therefore,
European, Asian, or other nations could become self-sufficient in
synthetic methanol production and could, if they ever reach the point
of having an adequate domestic fertilizer supply, eventually become
net exporters. As of 1968, Western European production capacity for
methanol is estimated by trade sources to be 580 million gallons per
year.
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Table 1.--Methyl alcohol: U.S. production and exports of
domestic merchandise, 1961-67

(Quantity in thousands of pounds; value in thousands of dollars)
: : Ratio

: (percent) of

Year ' Production 1/ °  Exports
: = exports to
production
Quantity
- e x 2,050,429 : 187,085 : 9
B - 2,235,962 : 143,261 : 6
1963=———m e : 2,341,572 : 102,692 : L
196k e 2 2,640,362 : 371,605 : 1k
1965--—mmmmmmm e ! 2,877,336 : 195,498 : T
1966 -mmmm e e e 2/ 3,268,923 : 52,489 g
1967 ———===mmmmmm o 3/ 3,454,365 : 69,791 : 3
Value
1961 : 62,573 5,216 : 8
1962 e ; 67,869 : L,o7h : 6
1963——————mmmm e g 71,057 : 3,010 : 4
196l —m e e : 80,082 : 5,527 & 12
1965 mmmm e m e : 86,828 : 5,402 : "6
1966 mmmmm e e : 2/ 98,068 : 1,725 : 2
Y 5 3/ 103,631 : 2,566 : 3

1/ Value of production calculated by using the unit value of sales
of both snythetic and natural methanol.

2/ Synthetic methanol only; statistics for natural methanol not
publishable.

3/ Synthetic methanol only; statistics for natural methanol not
available.

Source: Production of synthetic methanol, from U.S. Tariff Commission,
Synthetic Organic Chemicals, United States Production and Sales; pro-
duction of natural methanol, from official statistics of the U.S.
Department of Commerce. Exports, compiled from official statistics of
the U.S. Department of Commerce.

Note.--Gallons converted to pounds at a rate of 6.63 pounds of methyl
alcohol per gallcen. Except for 1966 and 1967, imports of methanol have
been negligible (see text).

December 1968
4:6



METHYL ALCOHOL 31

Table 2.--Methyl alcohol, synthetic and natural: U.S.
production and sales, 1961-67

: Sales : Ratio of
Type and year f Production f - f sales to
: " Quantity | Value ' production
1,000 ¢ 1,000 : 1,000
pounds ¢ pounds : dollars : Percent
Synthetic methanol: : : : :
1961l-mmmm e e : 2,039,829 : 1,155,746 : L1,56k4 : 57
1962-mmmm e et 2,228,062 1+ 1,122,602 @ 38,213 : 50
1963-==——mmmmmmmm e ! 2,333,472 : 1,059,113 .« 36,323 Ls
196l e 2,631,657 ¢ 1,497,380 @ 42,683 : 56
1965 -——: 2,868,578 : 1,395,137 : 43,881 : 49
1966--———mmmmmmmmmmmt 3,268,923 : 1,373,497 @ LkL,776 : k2
1967 ———mmmmmm e e : 3,454,365 : 1/ : 1) & 1/
Natural methanol: : : : H
1961 =cmmmm s e : 10,000 : 2/ 11,700 :3/ 1,521 : 100
e e : 7,900 : 8,400 : 1,092 : 100
1963 mmmm e : 8,100 : 8,500 : 1,105 : 100
196k —mm e : 8,705 : L/ : b 4/
1965 : 8,758 : 9,130 : 80 : 100
1966 - L/ : L/ : L/ : L/

1967 S 1/ : 1/ : 1/ : 1/

1/ Not available.

2/ Total shipments, including interplant transfers.
3/ Value is f.o.b. plant.

L/ Not publisheble.

Source: Production and sales of synthetic methanol. from U.S. Tariff
Commission, Synthetic Organic Chemicals, United States Production and
Sales; production and sales of natural methanol, from official statis-
tics of the U.S. Department of Commerce.
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OCTYL ALCOHOL 33

TSUS
Commodity item
0ctyl 8lCOhOlmmmm o e L27.98

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Octyl alcohols are relatively important basic chemicals in domestic
industry, being used largely in the manufacture of plasticizers. Do-
mestic production had an aggregate value of about $50 million in 1966.
Imports were equivalent to less than 3 percent of production in that
year and to perhaps one-fifth the volume of exports.

Description and uses

Octyl alcohols are liquids, and are available commercially in
three isomeric forms: Normal primary octyl alcohol, or l-octanol; 2-
ethyl-l-hexyl alcohol, a branched-chain primary octyl alcohol; normal
secondary octyl, or 2-octanol (also referred to as capryl alcohol); and
iso-octyl alcohol, or iso-octanol, which is not a pure alcohol but in-
cludes any of the isomers and mixtures in which the eight carbon atoms
form a branched-chain structural arrangement.

Large amounts of octyl alcohols are made from materials produced
by the oxo process, which involves a reaction of an olefin, such as
propylene, with synthesis gas (a mixture of carbon monoxide and hydrogen)
in the presence of a cobalt catalyst at high temperature and pressure.
The resulting product is a mixture of normal and iso forms of an alde-
hyde with one more carbon atom than the starting olefin. This mixture
is then separated and hydrogenated to the corresponding normal and iso
alcohols. 2-Ethyl-l-hexyl alcohol is produced commercially by this
method and is also cbtained from acetaldehyde by an aldol condensation.
The starting material for 2-ethyl-l-hexyl alcohol is propylene in the
oxo process and ethylene in the aldol condensation. These methods are
of nearly equal importance in the commercial production of 2-ethyl-1-
hexyl alcohol. Iso-octyl alcohol is made only by the oxo process from
the olefin heptene.

Normal primary octyl alcohol is obtained as a byproduct in the
production of lauryl alcohol from coconut oil. Normal secondary octyl
alcohol is produced by reacting castor oil soap (i.e., sodium ricino-
leate) with an excess of sodium hydroxide. (Fatty alcohols of vegetable
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origin are discussed in the summary covering items 490.65, 490.73, and
490.75.) The straight-chain normal primary and normal secondary octyl
alcohols are also made synthetically from ethylene by the Ziegler pro-
cess, which uses low pressures and an aluminum alkyl catalyst. The
straight-chain octyl alcohols produced by this process are not obtained
as pure products but as mixtures with straight-chain hexyl and straight-
chain decyl alcohols.

The major end use for 2-ethyl-l-hexyl alcohol and for iso-octyl
alcohol is in the manufacture of plasticizers and synthetic lubricants.
These markets probably account for about TO percent of the annual pro-
duction of both these octyl alcohols. The normel primery and normal
secondary octyl alcohols are used in the manufacture of perfumes,
cosmetics, plasticizers, antifoam agents, and hydraulic oil; as solvents;
and in the synthesis of organic compounds.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jen. 1, 1972
427.98 Octyl alcohol—-——w—w- 10.5% ad val. 5.0% ad val.

The rate effective January 1, 1972, represents the final stage of
e concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rate shown above as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the effective dete of the TSUS),
through 1967.

U.S. consumption

From 1961 through 1966, total U.S. consumption of octyl alcohols
increased by about 70 percent. The principal reason for this growth is
thet the phthalic anhydride esters of 2-ethyl-l-hexyl alcohol and iso-
octyl alcohol, di(2-ethylhexyl)phthalate and diiso-octyl phthalate, are
the two largest volume domestic plasticizers. In 1966 these two plasti-
cizers accounted for 30 percent of all the plasticizers produced and
for about 4O percent of the total of the cyclic plasticizers produced
(see separate summary, item 4C5.40). These two plasticizers are used
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almost exclusively in the manufacture of vinyl resins. Vinyl resin
production, which has grown rapidly in the past decade, exceeded 2.0
billion pounds in 1966. The continued growth in the use of these two
plasticizers and, consequently, in the demand for 2-ethyl-l-hexyl alco-
hol and iso-octyl alcohol appears to be assured as long as the growth
in the use of vinyl resins continues.

Until recently the consumption of normal primary and normal
secondary octyl alcohols has been less than 20 million pounds a year.
The lack of growth was due principally to the fact that these two al-
cohols had been derived from natural materials only, which resulted in
higher values than those of synthetically derived 2-ethyl-l-hexyl alco-
hol end iso-octyl alcohol. A reduction in price could lead to in-
creased consumption of the two normal octyl alcohols, whose esters are
reported to have better plasticizing properties than those of their
corresponding branched alcohols. Since the normal octyl alcohols are
now being produced synthetically by the Ziegler process, their prices
may become more competitive with those of 2-ethyl-l-hexyl alcohol and
iso-octyl alcohol.

U.S. producers

In 1966, iso-octyl alcohol was produced by six companies (includ-
ing one joint venture) at plants in five States. Two of these plants
were situated in Texas; and Delaware, Louisiana, Ohio, and Pennsylvania
had one plant each. 2-Ethyl-l-hexyl alcohol was produced in 1966 by
five companies at seven establishments in three States and Puerto Rico.
Texas had four plants, and Louisiana, West Virginia, and Puerto Rico
had one plant each. Two of the firms producing 2-ethyl-l-hexyl alcohol
also manufacture iso-octyl alcohol. Normal primary and normal secondary
octyl alcohols and mixed normal octyl alcohols were produced by five
companies in Ohio, Pennsylvania, Texas, and West Virginia. The pro-
ducers of octyl alcohols are all large, highly diversified companies
that make a variety of chemical products, including other alcohols.

No one of the firms derives the major share of its income from the
production of octyl alcohols.

From 1961 through 1966, from 20 to 40 percent of the annual total
production of octyl alcohols was used by the manufacturers in their
own operations. In 1966, captive use of iso-octyl alcohol was only 1
percent, while that of 2-ethyl-l-hexyl alcohol was about 55 percent of
production. The reason for the high captive use of 2-ethyl-l-hexyl
alcohol is that three of its producers also produce the plasticizer
di(2-ethylhexyl) phthalate. Three of the producers of iso-octyl alcohol
do not make plasticizers. '
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U.S. production

From 1961 through 1966 the total U.S. production of octyl alcohols
increased by more than 68 percent, with 2-ethyl-l-hexanol and iso-octyl
alcohdl accounting for the major share of the increase.

Through 1964, production could be published only for iso-octyl al-
cohol because of the necessity of avoiding disclosure of the operations
of individual firms. The statistics for 2-ethyl-l-hexanol for 1965 and
1966 are combined with the data for iso-octyl alcohol in the accompany-
ing table. 2-Ethyl-l-hexanol accounted for TO percent and 76 percent
of the combined production data in 1965 and 1966, respectively, see
accompanying table. Production of 2-ethyl-l-hexanol increased from
293 million pounds in 1965 to 319 million pounds in 1966, while pro-
duction of iso-octyl alcohol decreased from 127 million pounds to 100
million pounds in these years. Statistics on normal primary and normal
secondary octyl alcohols are not publishable for the period covered by
this summary; however, these two alcohols accounted for considerably
less than 10 percent of the total production of octyl alcohols.

U.S. exports

© Official statistics are not available for U.S. exports of the
octyl alcohols. Trade sources estimate that in recent years exports of
iso-octyl alcohol have accounted for about 10 percent of annual domestic
production while exports of 2-ethyl-l-hexyl alcohol have accounted for
about 15 percent of annual domestic production. No estimates of future
exports of the two alcohols were made by these trade sources. It is
believed that exports of normal primary and normal secondary octyl al-
cohols are negligible or nil.

Cenada, the European Economic Community, and Japan are believed to
be the major markets for U.S. octyl alcohol exports.

U.S. imports

No official statistics are available on U.S. imports of octyl
alcohols prior to August 31, 1963, when the TSUS beceame effective. Im-
ports of octyl alcohols were negligible in 1964, but they increased to
almost 12 million pounds, valued at $1.3 million, in 1966; they then
dropped to 4.4 million pounds, valued at $500 thousand in 1967. Even
in 1966, however, imports were equivalent to less than 3 percent of
the total production of octyl alcohols. France, the Netherlands, and
the United Kingdom have accounted for nearly all the imports of octyl
alcohols, with Canada and West Germany supplying small quantities.
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As the United States has an abundant supply of petroleum, the raw
materials (i.e., ethylene, heptene, and propylene) used to produce
2-ethyl-l-hexyl alcohol and iso-octyl alcohol, the most important of
the octyl alcohols, are readily available. Therefore it is unlikely
that synthetic octyl alcohols will be imported in the future in more
than minor quantities unless domestic petroleum companies, because of
their own requirements for high-octane gasoline, are unable to meet
the demand for petrochemical uses.

Foreign production

In addition to production in Caneda, France, the Netherlands, the
United Kingdom, and West Germany, production of octyl alcohols is
reported in the other EEC countries, certain EFTA countries, and Japan.
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2-Ethyl-l-hexanol and iso-octyl alcohol: U.S. production and
imports for consumption, 1961-67

Year f Production 1/ f Imports

Quantity (1,000 pounds)

1961 -— : 59,324 : 2/

1962 e e e e e i 66,783 : 2/

1963 - - - 64,065 : 3/ 38
1964 —mem ] 142,042 : 57
1965 —m e i b/ L1945 : 8,68l
1966=mmmmmmm e e e - L/ 418,896 : 11,975

B e : 2/ : L4, Lh
* Value (1,000 dollars)

1961 - — 10,085 : 2/

1562 - - — 9,350 : 2/

166 - e 7,047 : 3/ 4
106s e - 17,045 : Y
1965- L - — L/ 46,194 82k
e T s — L/ 47,078 : 1,338
1967 ______ e e e . o s e e o S e S S S e o S o . : g_/ : )467

1/ Value of production calculated from unit value of sales.

2/ Not available.

. 3/ Data available for period beginning Aug. 31, 1963; statistics are
for the last third of 1963.

E/ Includes combined statistics for 2-ethyl-l-hexyl and iso-octyl
alcohols. Data on 2-ethyl-l-hexyl alcohol not separately publishable
for years prior to 1965. Iso-octyl alcohol accounted for 126.7 mil-
lion pounds (valued at $13.9 million) and 100.0 million pounds (valued
at $12.0 million) in 1965 and 1966, respectively. .

Source: Production, U.S. Tariff Commission, Synthetic Organic
Chemicals, United States Production and Sales; imports compiled from
official statistics of the U.S. Department of Commerce.

Note.--Statistics on l-octanol, 2-octanol, or other octanols may
not be published. However, such statistics are insignificant in com-
parison with the figures for 2-ethyl-l-hexanol and iso-octyl alcohol.
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T5US
Commodity item
Propyl alcohol- - - 428.06

Note.~~For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

The value of U.S. production of the alcohols covered by this
summary is more than $100 million a year. Imports in 1961-67 were
negligible or nil, the duty being equivalent to 90 percent ad valorem,
Exports fluctuated but in one year reached a figure equal to 4 percent
of production.

Description and uses

Propyl alcohol, also known as propanol, is an important chemical
that is available in two forms--the primary, or normal propyl alcohol,
and the secondary, or isopropyl alcohol. n-Propyl alcohol is a ¢lear,
colorless, nonflammable liquid, and isopropyl alcohol is a clear,
colorless, flammable liquid.

n-Propyl alcohol is produced chiefly by the oxidation of a mix-
ture of the hydrocarbons butane and propane. It is also obtained
commercially by the oxidation (the oxo process) of its corresponding
olefin, propylene, and also as a byproduct in the Fischer-Tropsch
synthesis of higher hydrocarbons. Isopropyl alcohol is manufactured
by a two-step process: the sulfation of propylene with sulfuric acid,
followed by hydrolysis of the isopropyl hydrogen sulfate to isopropyl
alcohol.

n-Propyl alcohol, the less important form, is used chiefly in
the manufacture of brake fluids. Isopropyl alcohol is an important
chemical and accounts for by far the major portion of the annual
production of all propyl alcohol. It is used principally as an inter-
mediate in the manufacture of acetone. Besides its primary use in
the manufacture of brake fluids, n-propyl alcohol is also used as a
solvent and as a chemical intermediate in the manufacture of normal
propyl acetate and propionic acid. In addition to its principal use
in the manufacture of acetone, isopropyl alcohol is also used as a
solvent in lacquers and protective coatings; as a solvent for resins,
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gums, and essential oilsj in the menufacture of general deicing prepa-+
rations, glycerine, perfumes, and pharmaceuticals; and as & rubbing
alcohol. It is directly competitive with other lower alcohols, such

as butyl alcohol and ethyl alcohol (see separate summaries), princi-
pally as a solvent for plastics and resins and in mixtures or compoun¢s
such as deicing formulations.

_ n-Propyl alcohol is available at just one strength--presumably as
the anhydrous alcohol. Refined isopropyl alcohol is available com-
mercially at strengths of 91 percent or 95 percent and as the anhydrous
alcohol. ’

Production statistics on n-propyl alcohol may not be published
because publication would reveal the operations of individual pro-
ducers. Therefore, all data on production and consumption in this
summary relate only to:isopropyl alcohol.

U.S. tariff treatment

The column 1 retes:of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
4L28.06 Propyl alcohol-—---- 3¢ per 1b. 1.5¢ per 1lb.

The rate effective January 1, 1972, represents the final stage
of a concession granted by the United States in the sixth round of
trade negotiations under the General Agreement on Tariffs and Trade.
The first of five annual stages of the reduction became operative
January 1, 1968. Rates of duty for the individual stages are given
in the TSUSA-1969, an excerpt from which is reproduced as appendix A
to this volume. The rate shown above as existing prior to January 1,
1968, remained unchanged from August 31, 1963 (the effective date of
the TSUS), through 1967.

Based on imports entered in 1967, the average ad valorem equiva-
lent of the rate of duty in effect on December 31, 1967, on propyl
alcohol was 90.1 percent; it was 80.9 percent for the rate in effect
on January 1, 1968.

U.S. consumption

U.S. consumption of isopropyl alcohol increased steadily from
1.2 billion pounds in 1961 to 1.7 billion pounds in 1966 (see
eccompanying table). The major reason for this increase in
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consumption was the increased production of acetone, which accounted
for about 60 percent of the annual output of isopropyl alcohol. Pro-
duction of acetone made from isopropyl alcchol increased from 591.4
million pounds (79 percent of total acetone production) in 1961 to
881.0 million pounds (66 percent of total acetone production) in 1966.
Isopropyl alcohol now faces competition for its acetone market from
cumene.

Cumene is used in the production of phenol, and acetone is a
major byproduct of this operation. Trade jJournals estimate that about
30 percent of the acetone produced in 1966 was obtained from the
phenol-from-cumene process. This process is expected to grow in the
next few years, thereby further reducing the primary market for iso-
propyl alcohol.

U.S. producers

Isopropyl alcohol was produced in 1967 by three companies at
five plants. Two plants are situated in Texas, and California, Indiana,
and Louisiana had one plant each. Normal propyl alcohol is produced
by two firms at four locations in Texas and West Virginia, with each
State having two plants. Only one company produces both n-propyl al-
cohol and isopropyl alcohol. The four firms producing propyl alcohol
are among the largest in the chemical industry and are highly diversi—
fied. In addition to propyl alcohol, they produce a variety of
chemicals, including other alcohols.

More than half of the annual production of isopropyl alcohol is
used by the producing firms in their own operations, nearly all of
this captive isopropyl alcohol being used in the manufacture of acetone.
All three producers of isopropyl-alcohol also manufacture acetone;
only one firm produces acetone which does not make its own isopropyl
alcohol. Unlike isopropyl alcohol, n-propyl alcohol is nearly all
sold on the open market.

U.S. production

The discussion on U.S. production of propyl alcohol is limited to
isopropyl alcohol in order to avoid disclosure of the operations of
individual producers of n-propyl alcohol.

Production of isopropyl alcohol increased from 1.2 billion pounds
in 1961 to 1.7 billion pounds in 1966, representing an overall increase
of LL4.2 percent.
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U.S. exports

U.S. exports of propyl alcohol, most of which were probably
isopropyl alcohol, increased irregularly from 13.9 million pounds in
1961 to 38.0 million pounds in 1967 (see acompanying table). Exports
increased sharply to 59.5 million pounds in 1963 and then decreased
to 31.1 million pounds in 1964. During the period covered, exports
accounted for between 1 and 4 percent of annual U.S. production of
isopropyl alcohol (see accompanying table).

From 1961 through 1963, the Netherlands was the principal export
market for propyl alcohol. It accounted for 37.T million pounds
(63 percent) of U.S. exports in 1963. Since then, Mexico has become
the mejor export market, having received 10.2 million pounds (33 per-~
cent) in 1964, 18.5 million pounds (51 percent) in 1966, and 16.0
million pounds (42 percent) in 1967. Other important markets in
recent years have included Belgium, Canada, the Philippines, and
Venezuela. These four countries and Mexico accounted for T9 percent
of propyl alcohol exports in 1967.

Exports of propyl alcohol had an average unit value of 7.T cents
per pound in 1965, 5.9 cents per pound in 1966, and T.3 cents per
pound in 1967. This compares with domestic values from a May, 1968
trade journal for refined isopropyl alcohol which range from 6.7
cents per pound for 91 percent strength alcohol to T.3 cents per
pound for anhydrous alcohol, delivered, and for propyl alcohol which
is listed at 12.5 cents per pound, delivered.

U.S. imports

During the years 1961 through 1966, U.S. imports of propyl alco-
hol were negligible. Prior to September 1963, import statistics for
propyl alcohol were included in a basket classification which also con-
tained hexyl alcohol and mixtures of amyl, butyl, hexyl, and propyl
alcohols, or fusel oil, as well as pure amyl alcohol. Separate import
statistics on propyl alcohol became available after the TSUS went into
effect on August, 31, 1963. Imports of propyl alcohol from Séptember
through December 1963 amounted to 350,000 pounds (indicating a rate
of importation of less than one-tenth of 1 percent of that of domestic
production). The imports, in that period valued at $33,000, came from
Canada and had an average value of 9.4 cents per pound. There were
no imports of propyl alcohol during 1964 or 1965. In 1966, imports
amounted to 39,800 pounds, valued at $3,529. Again the imports came
from Canada, and their average value was 8.9 cents per pound. Imports
in 1967 came principally from the Netherlands and amounted to 2,279,000

pounds (equivalent to 6 percent of exports), valued at $75,853; with
an average value of 3.3 cents per pound.
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Foreign production and trade

Propyl alcohol, especially isopropyl alcohol, is produced in all
the major industrialized countries of the world, but in smaller
quentities than in the United States. For example, Western Europe
reportedly has a total annual isopropyl alcohol production capacity
of about 1.4 billion pounds a year, which is less than the United
States produced in 1967. The United Kingdom is reported to have &
production capacity of 504 million pounds & year, the largest in
Western Europe; West Germany, 305 million pounds & year; the
Netherlands, 291 million pounds a year; France, 224 million pounds a
year; and Italy and Spain, each 34 million pounds & year. In addition,
isopropyl alcohol is known to be produced commercially in Canada,
India, and Japan.
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Propyl alcohol: U.S. production, exports of domestic merahandise,
and apparent consumption, 1961-67

(Quantity in thousands of pounds; value in thousands of dollars)
: : : : Ratio (percent)

Year Produc- , Ex- . Apparent . 4 exports to
tion 1/ , ports 2/ , consumption .  prodguction
Quantity
1961 : 1,188,672 @ 13,91k :  1,17L,758 : p I
1962 : 1,325,585 : 20,015 : 1,305,570 : 1.5
1963————emmmmmm—: 1,485,520 : 59,513 : 1,406,007 : L.0
g - | SR ——— : 1,503,957 : 31,126 : 1,472,831 : 2.1
TOB5 S e : 1,537,988 : 46,284 : 1,491,770k : 3.0
1966 : 1,714,308 : 36,239 : 1,678,109 : 2.1
1967 : 3/ i 37,977 : 3/ : 3/
¢ Value

1961 - : 71,320 : 881 : 70,439 : 1.2
p 1o |- S — : 79,535 : 1,832 = 78,303 3 1.5
D] D — : 87,931 : 2,873 : 85,058 : 3.2
196k : 90,237 : 1,679 : 88,558 : 1.8
1965 : 92,279 : 3,578 : 88,701 : 3.9
o] S —— : 102,858 : 2,130 : 100,732 : 2.1
1967 =mmmmmmmmm = : 3/ i 2,786 : fovd : 3/

;/ Figures are for isopropyl alcohol only; values calculated using
the unit value of sales.

2/ Export statistics may include figures for n-propyl alcohol as
well as isopropyl alcohol.

3/ Not available.

Source: Production, U.S. Tariff Commission, Synthetic Organic
Chemicals, United States Production and Sales; exports compiled from
official statistics of the U.S. Department of Commerce.
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. TsUS
Commodity item
T PO D —— 427.70
P P 427.72
Crotonyl-em—mmm—————— e 427.82
O T —————— 427.92
Hexyl - - ———————— e L27.94
Propargyl e ——— 428.04
Other, not elsewhere enumerated-——-——————- L28.12

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

The nonbenzenoid, unsubstituted monohydric alcohols covered in
this summary are fairly important to the domestic industry, but they
are unimportant in international trade. Domestic production slightly
exceeded 339 million pounds in 1966. Exports probably do not exceed
1 to 3 percent of production, while imports of these alcohols were
equivalent to about 2 percent of domestic production in 1966.

Description and uses

This summary covers about 4O nonbenzenoid, unsubstituted mono-
hydric alcohols of minor importance, 1/ including allyl, eamyl, crotonyl,
hexyl, and propargyl alcohols, and fusel oil. The more important mono-
hydric alcohols are covered in separate summaries. They are butyl
alcohol (item 427.T7Lk); decyl alcohol (item 427.84); ethyl alcohol (for
nonbeverage purposes) (item 427.88); methyl alcohol (item 427.96);
octyl alcohol (item 427.98); and propyl alcohol (item 428.06). These
six alcohols account for about 90 percent of domestic production and
imports of all nonbenzenoid, unsubstituted monohydric alcohols.

The alcohols covered in this summary are characterized by the
presence of one hydroxyl (OH) group in a molecule which contains only
carbon, oxygen, and hydrogen. The only two alcohols covered here that
contain another oxygen atom in the molecule are furfuryl alcohol and

1/ The alcohols with a quinoid or benzenold structure are covered
among the benzenoid chemicals (items 401.02 to 407.90), the polyhydric
alcohols in items 428.30 to 428.46, and 493.68, the fatty alcohols in
items L465.45, 465.50, and 490.65 to 490.75, and ethyl alcohol for
beverage purposes in items 168.30 and 168.31.
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tetrahydrofurfuryl alcohol. Most of these alcohols exist in the liquid
state at normal room tempersture. The most important of the specifi-
cally named alcohols covered by this summary are the amyl alcohols
(item 427.72), which are now commercially available in six distinct
isomeric forms as well as in mixtures. Also of importance are some
alcohols which are not specifically provided for. They include certain
synthetic straight-chain primary alcohols with an even number of carbon
atoms ranging from Co to Cpp. These alcohols are available principally
as mixtures that range in chain length from 6 to 10 carbon atoms and
from 12 to 18 carbon atoms. The three other most important alcohols
covered here are furfuryl alcohol, 4-methyl-2-penthanol, and tridecyl
alcohol. Tridecyl alcohol is not a pure alcohol but a mixture of
isomeric forms of tetramethylnonyl alcohol.

In the past, alcohols were produced commercially only by the fer-
mentation of molasses, grain, fruit, corn, and other products, or by
the destructive distillation of hardwoods. In recent years, they have
been produced almost entirely by synthesis from derivatives of coal
gas, natural gas, or petroleum. There are about 12 commercial methods
used to produce the unsubstituted monohydric alcohols. The most im-
portant of these methods include the hydration of alkenes, the re-
duction of aldehydes and ketones, the oxo process, the addition of
aldehydes and ketones to acetylene, and a patented process that is
based on the conversion of ethylene to trialkylaluminum compounds.

The amyl alcohols are used as intermediates in the manufacture of
flotation agents, pharmaceuticals, and plasticizers; as solvents for
paints and lacquers; and as a reaction medium in organic synthesis.
The principal uses for furfuryl alcohol are its conversion to resins
for application as foundry core binders, corrosion-resistant mortars,
impregnating solutions, wood adhesives, and carbon binders; it is also
used as a solvent for phenolic resins and for dyes. L4-Methyl-2-pentanol
is used principally as a solvent in hot and cold lacquer formulations.
Both tridecyl alcohol and the Cg to C;g alcohol mixtures are used
principally as intermediates in the manufacture of plasticizers and
surface-active agents. The other alcohols covered here have many end
uses, including the manufacture of plastics, insecticides, pharmaceu-
ticals, detergents, and perfumes. :
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general head-

note 3 in the TSUSA-1969) are as follows:
TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
427.70 Allyl alcohol———m————w- 3¢ per 1b. + 1.5¢ per 1lb. +
15% ad val. 7.5% ad val.
1/ k27.72 Amyl alcohol--————-——we 3¢ per 1b. 1.5¢ per 1b.
427.82 Crotonyl alcohole-———-- 3¢ per lb. + 1.5¢ per 1b. +
15% ad val. 7.5% ad val.
427.92 Fusel Oil-m———mmmmmm e 3¢ per 1lb. 1.5¢ per 1b.
427.94 Hexyl alcohOl=-——————em 3¢ per 1b. 1.5¢ per 1b.
428.04 Propargyl alcohol------ 3¢ per 1lb. + 1.5¢ per lb. +
15% ad val. 7.5% ad val.
428.12 Unsubstituted mono- 10.5% ad val. 5% ad val.

hydric alochols, not
elsewhere enumerated.

1/ In accordance with general 3(f) to schedule XX (Geneva--1967), the
rates of duty for this item in the columns headed 1970, 1971, and 1972
in appendix A will become effective unless the European Economic Commu-
nity and the United Kingdom do not proceed with certain reductions pro-
vided for in their respective schedules annexed to the Geneva (1967)
Protocol to the GATT. If these two participants do not so proceed, the
President shall so proclaim, and the rate of duty in the column headed
1969 will continue in effect unless or until the President proclaims
that they have agreed so to proceed. See related footnote 1 to Kennedy
Round Staged Rates at the end of schedule 4, parts 3, 4, 5, 7, 8, 9,
and 13; schedule 5, part 1; schedule 6, part 2; and schedule T, parts
2, 9, 12, and 13.

The rates effective January 1, 1972, represent the final stage of
concessions granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reductions became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rates shown above as existing prior to January 1, 1968,
remained unchanged under the TSUS from August 31, 1963 (the effective
date of the TSUS), through 1967.

Based on imports entered in 1967, the average ad valorem equiva-
lents of the rates of duty in effect on December 31, 1967, on allyl
alcohol, amyl alcohol, crotonyl alcohol, hexyl alcohol, and propargyl
alcohol were 24.9 percent, 5.4 percent, 15.T7 percent, 31.7 percent,
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and 31.2 percent,. respectively; the average ad valorem equivalents for
the rates in effect on January 1, 1968, were 21.1 percent, 4.4 percent,
13.6 percent, 27.7 percent, and 18.5 percent, respectively. There
have been no imports of fusel oil in recent years.

U.S. consumption

U.S. consumption of the unsubstituted monohydric alcohols not
elsewhere enumerated increased from about 170 million pounds in 1964 to
about 240 million: pounds in 1965 and to about 340 million pounds in
1966. Statistics are not available for 1961-63.

Improved technology (i.e., the oxo process) has resulted in a
reduction in the cost. of production of tridecyl alcohol. This has led
to an increase in the share of tridecyl alcohol in established markets,
such as surface=-active agents, and has opened up new markets in the
manufacture of plasticizers. A new patented process resulted in the
development of the:linear C6 to C 8 alcohol mixtures which have sub-
stantially penetrated both the de%ergent and plasticizer markets since
1962. Although not new furfuryl alcohol is consumed in increasingly
larger quantities each year mainly because of the unique properties of
its polymers in resin applications.

U.S. producers

In 1966 the 4L alcohols covered in this summary were produced by
17 companies, including one Joint venture, at about 25 plants situated
in the States of California, Delaware, Kentucky, Louisiana, Michigen,
Nebraska, New Jersey, New York, Pennsylvania, Tennessee, Texas, and
West Virginia. Louisiana, Texas, and West Virginia accounted for 50
percent or more of the total output in 1966.

The producers range from medium in size to some of the largest
firms in the chemical industry. They are all highly diversified
chemical companies that have operations at more than one domestic lo-
cation. The alcohols covered in this summary do not account for a
major share of the annual sales of any of these firms.

Of the total production of these unsubstituted monohydric alcohols,
35 percent and 20 percent were used captively in 1965 and 1966, re-
spectively. The captive use in 1966 of the Cg to C1g alcohol mixtures,
amyl alcohols, furfuryl alcohol, l4-methyl-2-penthancl, and tridecyl
alcohol ranged from about 2 percent of production for furfuryl alcohol
to about 25 percent of production for the amyl alcohols.
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U.S. production

U.S. production in 1966 of unsubstituted monohydric alcohols not
elsewhere enumerated exceeded 339 million pounds--which was nearly
double the output in 1964 and represented a substantial increase over
1965. The Cg to C18 mixed linear alcohols, amyl alcohols, furfuryl
alcohol, L4-methyl-2-penthanol, and tridecyl alcohol accounted for more
than 75 percent of the output in both 1965 and 1966. Since 1962 the
production of the Cg to C;g8 alcohol mixtures has increased at a faster
annual rate than has the production of any other alcohol covered by
this summary, and since 1965 the production of these mixtures has ex-
ceeded the individual output of each alcohol covered here.

U.S. exports

Official U.S. export statistics are not available for the non-
benzenoid, unsubstituted monohydric alcohols covered in this summary.
However, trade sources estimate that exports presently represent no
more than 1 to 3 percent of production. The principal export markets
are probably the countries of the European Economic Community and
Japan.

U.S. imports

The TSUS became effective on August 31, 1963, and provided cover-
age for many individual alcohols that previously had not been listed
separately. Therefore, import statistics on unsubstituted monohydric
alcohols for 1961 through the first 8 months of 1963 are not directly
comparable with those of the last 4 months of 1963 and all of 196L4-6T7.
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The following is a tabulation of total imports in 1961-67 of the
unsubstituted monohydric alcohols not elsewhere enumerated:

Quantity Velue
(1,000 12,000

Year pounds ) dollars)
T s S 358 50
g1 - S—— 39L 75
1963-———mmmmmm- 378 77
LT —— 797 142
1965—————m===u= 1/ 3,285 518
o) — 6,970 1,065
1967———mmmmmmmm 14,53k 2,054

;/ Does not include imports of hexyl alcohol (2,200 pounds), which
had a velue of more than $24 per pound. This value is about 130 times
as great as that of domestic hexyl alcohol (i.e., 18 cents per pound).

Imports of these alecohols have been small in comparison with domestic
production. In 1966 they were equivalent to about 2 percent of pro-
duction.

The alcohols imported in 1967 under the basket category (item
428.12) amounted to 14,194,898 pounds, or about 98 percent of the total
covered in this summery. More than 60 percent of the 1967 imports
under this item were supplied by West Germany, and more than 30 per-
cent, by the United Kingdom. In 1967 West Germany was also the only
supplier of propargyl elcohol (119,400 pounds), hexyl alcohol (164,300
pounds), crotonyl alcohol (1,100 pounds), and allyl alcohol (15,100
pounds). The United Kingdom supplied more than 30,000 pounds of the
38,810 pounds of amyl alcohol imported in 1967. There have been no
imports of fusel oil since 1964, when 1,200 pounds, valued at $245,
was received from Costa Rica.
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HALOHYDRINS
TSUS
Commodity item
Halohydrins:

Butylene chlorohydrin-—-----=—==—===—- 428.20
Ethylene chlorohydrin-—-—-—---—======—- 428.22
Propylene chlorohydrin-----—-—======== 428.24
Other-——————==m==e-- e 428.26

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated {fSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Halohydrins are intermediates which are generally consumed in the
country in which they are produced and, therefore, are unimportant in
international trade. U.S. production of ethylene chlorohydrin exceeded
28 million pounds in 1966; production of other halohydrins was probably
much less.

Description and uses

Halohydrins are alcohols (hydrins) containing one or more halogen
atoms (chlorine, bromine, fluorine, or jodine). According to the TSUS
order of precedence of functions, the ..assification for halohydrins
includes not only simple halohydrins but also those which contein an
epoxy, ether, acetal, or lactone function, or sulfur or metallic atoms.
The classification does not include halohydrins which contain an acidie,
aldehyde, ketone, or ester function or a nitrogen atom (see headnote
1, schedule 4, part 2D of the TSUS).

Halohydrins are derived principally from petroleum and natural
gas; less than a dozen--all chlorohydrins--are produced commercially.
Ethylene chlorohydrin was formerly produced in large volume as an
intermediate for ethylene oxide (item 428.84) but has now been largely
displaced in this use by the direct oxidation process for producing
ethylene oxide. It is still produced in a smaller volume, however, as
an intermediate in the manufacture of medicinals, perfume materials,
plastics, and dyes. '

Propylene cihlorohydrin is produced as an intermediate for propylene
oxide (item L28.86) and for propylene glycol and urethane foams but is
seldom withdrawn or isolated from the reaction system. It is produced
largely in facilities converted from production of ethylene chlorohydrin.
Butylene chlorohydrin and other halohydrins are used as solvents and
intermediates.
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
Halohydrins:
428.20 Butylene-chloro- 3¢ per 1b. + 1.5¢ per lb. +
hydrin. 15% ad val. 7.5% ad val.
428.22 Ethylene chloro- 3¢ per 1lb. + 1.5¢ per 1lb. +
hydrin: 15% ad val. 7.5% ad val.
428.2k4 Propylene chloro- 3¢ per lb. + 1.5¢ per 1lb. +
hydrin: 15% ad val. 7.5% ad val.
428.26 Others——————m—————— 3¢ per 1b. + 1.5¢ per 1b. +
15% ad val. 7.5% ad val.

The rates effective January 1, 1972, represent the final stages of
concessions granted by the United States in the sixth round of trade
negotiations under the:General Agreement on Tariffs and Trade. The
first of five annual stages of the reductions became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rates shown above as existing prior to January 1, 1968,
remained unchanged under the TSUS from August 31, 1963 (the effective
date of the TSUS), through 1967.

Based on imports in 1967, the average ad valorem equivalent of
the rate of duty in effect on December 31, 1967, on butylene chloro-
hydrin (item 428.20) was 91.2 percent; that of the rate in effect on
January 1, 1968, was 83.2 percent.

Based on imports entered in 1965, the average ad valorem equivalent
of the rate of duty in effect on December 31, 1967, on propylene chloro-
hydrin (item 428.2L4) was T1.0 percent; that of the rate in effect on
Jenuary 1, 1968, was 6L.3 percent.

Based on imports entered in 1967, the average ad valorem equivalent
of the rate of duty in effect on December 31, 1967, on other halohydrins
(item 428.26) was 19.2 percent; that of the rate in effect on January 1,
1968, was 16.8.

There have been no representative imports of ethylene chlorohydrin
(item 428.22) in recent years.
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U.S. production, exports, and imports

U.S. production of ethylene chlorohydrin totaled 28.4 million
pounds in 1966, but statistics are not available for publication on
production, sales, or exports of other halohydrins. Six large U.S.
chemical companies--with plants in Kentucky, Louisiana, Michigen,
Texas, and West Virginia--manufacture halohydrins for use in their
own integrated operations. The propylene chlorohydrin produced is con-
sumed without separation in the manufacture of propylene oxide, which
in 1966 totaled more than T10 million pounds, valued at more than $73
million. Other halohydrins are produced in substantially smaller
volume. Producers' sales of halohydrins--although small--are never-
theless considerably larger than imports. Exports are probably small
or nonexistent.

Statistics on imports of halohydrins are not available for the
years prior to 1964. Imports increased from 5,275 pounds, valued at
$4,428, in 1964 to 11,688 pounds, valued at $13,700, in 1966 and then
to 90,070 pounds, valued at $12,887, in 1967 (see accompanying table).
Imports have consisted of butylene chlorohydrin from Portugal and
Canada, propylene chlorohydrin from Poland, ethylene chlorohydrin from
the United Kingdom, and other halohydrins from West Germany, the United
Kingdom, and Japan.
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Halohydrins: U.S. imports for consumption,
by principal sources, 196L-6T7

Source: Poagel 1965 1 1966 G 1967
Quentity (pounds)

West Germany ————: 5,00b4 : - 200 : 6,990
United Kingdoms - : 271 : 888 : L65 : L80
Canada——————=—mm——————— e 5 - - - : 82,600
JOPAN -~ irm i e e i -3 - : 11,023 : -
Portugal- - - : - : 6,542 : - -
Poland- _—— _— - : hh4.,092 : - : -

Total o — e : 5,275 : 51,522 : 11,688 : 90,070

: Value

West Germany----—- —-—; $2,556 ; - ; $1,025 ; $4,984
United Kingdom -——: 1,872 : $2,283 : 3,437 : 4,651
Canada ————— e e e e e o : - - - 3,252
Japan- m————- —_— - - : 9,238 : -
Portugal - ————————e - 2,436 : -3 -
Poland ' ' - - 2,361 : - -

Total-—-——- - 4,428 : 7,080 : 13,700 : 12,887

Source: Compiled from official statistics of the U.S. Department of
Commerce.
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U.S. trade position

U.S. consumption of polyhydric alcohols and their derivatives
totaled more than 4 billion pounds,  valued at about half a billion
dollars, in 1966. Imports during that year totaled 33 million pounds,
valued at almost $7 million. Exports were about 8 percent of produc-
tion.

Description and uses

About a hundred polyhydric alcohols and derivatives are produced
commercially and are covered here by six individual summaries. Poly-
hydric alcohols are compounds which contain more than one hydroxyl or
OH group. They include glycols or diols (2 hydroxyls), triols (3 hy-
droxyls), tetrols (4 hydroxyls), and various polyols. This TSUS classi-
fication does not include polyols (generally five or six hydroxyls)
derived from saccharides (item 493.68).

The hydroxyl groups are reacted with other chemicals to form many
useful derivatives--with acids to form esters and with alcohols to
form ethers--and with themselves to form polyglycols or ether glycols.
Many individual derivatives consist of assorted groups of alcohols,
esters, and/or ethers. Such derivatives are included in the definition
of the compounds covered by this statement. Derivatives of polyhydric
alcohols and fatty acids, however, are considered separately (items
465.05 to 465.10). Polysaccharides and rare saccharides are also con-
sidered separately (items 493.65 to 493.68).

According to the TSUS order of precedence of functions, the classi-
fication for polyhydric alcohols and their derivatives also includes -
those compounds in which a carbon, hydrogen, or oxygen atom has been
substituted or replaced by a halogen, sulfur, or metallic atom. The
classification does not include any compounds which contain an acid,
aldehyde, or ketone function or a nitrogen atom or which are obtained
from benzenoid sources, but such compounds are of much less commercial
importance than those covered by this summary.

By far the greatest part of the output of polyhydric alcohols and
derivatives is obtained from petroleum and natural gas by hydration or
condensation of epoxides and aldehydes, in facilities designed essen-
tially for such production. However, the oldest polyhydric alcohol--
glycerine--is still obtained largely from natural fats and oils as a
byproduct in the production of soaps and fatty acids.

The polyhydric alcohols and the ether alcohols are used both as
intermediates and as finished compounds. The esters are used primarily
as finished compounds.
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As the hydroxyl groups which distinguish the alcohols resemble the
hydroxyl groups which exist in water, they increase the water solubility
of the compounds in which they occur. They also offer sites for re-
actions with other chemicals. The number of hydroxyl groups, their lo-
cation, and their relationship to the molecular weight contribute to the
physical and chemical properties of the compound and, in turn, to the
uses for which it is suitable. The polyhydric alcohols are more costly
than the monohydric alcohols containing the same number of carbon atoms,
but they are generally less volatile, less toxic, less flammable, and
more versatile. The polyhydric alcohols derived from petroleum are com-
petitive with glycerine from fats and oils but are less subject to price
fluctuations.

The chemical formulas and molecular weights for several related
items are shown as follows:

H H
H H H-C-H H-C-OH
H-C-H H-C-OH ! |
! ! H-C-OH H-C-OH
H-C-OH H-C-OH | !
H H H-C-OH H-C-OH
H H
Ethyl Ethylene Propylene
alcohol glycol glycol Glycerine
(mol.wt. 46) (mol.wt. 62) (mol.wt. 76) (mol.wt. 92)
H H
H H HO-C - C-H
H-C-H H-C-OH H ! OH
| | o ! |
H-C-H H-C-H 1 H-C-H
| ! H-C-H H H
0] 0 ! HO-C - C - C-OH
| 1 H-C-H H | H
H-C-H H-C-H I x H-C-H
| | 0 |
H-C-OH H-C-OH H | OH
H H HO-C - C Hp
H
Ethylene Diethylene Polyethylene Pentaerythritol
glycol, glycol glycol (mol.wt. 136)
ethyl ether (mol.wt. 106) (mol.wt. 200-6,000)
(mol.wt. 90)
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Many compounds which contain a high proportion of hydroxyl groups
relative to the molecular weight are not only miscible with water in
all proportions but also hygroscopic--that is, they can absorb moisture A
from their surroundings and retain it. Humectants, such as butylene
glycol, propylene glycol, glycerine, diethylene glycol, and dipropylene
glycol, are used to soften textiles, paper, tobacco, and foodstuffs, to
remove moisture from industrial gases, and to moisturize other industrial
and household products.

Glycols and several derivatives effectively lower the freezing
point of water. Ethylene glycol is used as an antifreeze for auto-
mobiles; l-methoxy-2-propanol is similarly used for trucks; and methoxy-
ethanol is used as a deicing additive for jet fuel. Because of their
noncorrosiveness, low volatility, and excellent solvent properties, the
compounds, such as ethylene glycol, propylene glycol, and several poly-
glycols find use in hydraulic brake fluids, liquid heat-exchange media,
and other functional fluids.

Many polyhydric alcohols and derivatives are bland chemicals which
are soluble both in water and many organic chemicals and oils and have
excellent lubricity. With increasing molecular weight, they increase
in viscosity, changing from oily liquids to greases and wax-like solids,
which are excellent additives and blending agents for a variety of
products, such as toilet preparations, pharmaceuticals, printing inks,
textile pastes, and lubricants. Glycerine, glycols, and ether alcohols
are used individually or in blends with one another.

The chemical reactivity of the hydroxyl groups makes the polyhydric
alcohols and derivatives valuable intermediates for plastics and surface-
active agents. An increase in the number of hydroxyl groups esterified
increases the molecular weight and hardness of the resulting ester.
Tetrols, such as pentaerythritol, form alkyd resins which are hard and
fast drying, and are used in protective coatings. Triols, such’as
glycerine, form resins which are slightly less hard. Glycols having
high molecular weights form resins which are more flexible. Those hav-
ing low molecular weights form polymers useful for polyester fibers.
Compounds in which the hydroxyl groups have been partially blocked by
ether formation or have been reacted with a limited amount of acid are
used to maeke nonionic surface-active agents.

U.S. producers

Tn 1966 about 40 chemical firms produced synthetic polyhydric
alcohols or a derivative. About 50 producers of soaps and fatty acids
obtained natural glycerine in very much smaller volume. Large inte-
grated petrochemical firms accounted for the major portion of production.
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The two oldest and largest producers

produced the broadest range of products.

of glycols--Dow and Union Carbide--
Together with the two next

largest producers--DuPont and Jefferson (a joint venture of American
Cyanemid and Texaco) they accounted for about two-thirds of the output

of the synthetic compounds.

Other large chemical firms produced ethylene

glycol and a few other related glycols, and several smaller firms pro-
duced a limited volume of specialty compounds, frequently from materials

purchased from the larger petrochemical firms.

The producers in 1966

are listed by product as shown in the following tabulation:

TsUS
item Commodity
428.30 1,2(and 1,3)-Butanediol-—---
1,4-Butanediol————m——m—mmmmm
Propylene glycOol-——-———====-
428.32 Dipentaerythritol and
pentaerythritol.
428,34 Ethylene glycol=———————————-
428.36 Glycerine:
Natural=——————————————————
L D ——
428.38 Glycerine esters and ethers:
Glycerol tri(polyoxypro-
pylene) ethers.
Other———————— e e
428 .44 Triols and tetrols————m—————-
428.46 Other:

Diols, other————; _________

Producer

Celanese

General Aniline

Atlas, Chem., Celanese, Dow,
duPont, Jefferson, Olin, Union
Carbide, Wyandotte.

Celanese, Commercial Solvents,
Hercules, Reichhold, Tenneco,
Trojan.

Allied, Atlas Chem., Calcastieu,
Celanese, Dow, duPont, General
Aniline, Houston, Jefferson, Olin,
Texas Eastman, Union Carbide,
Wyandotte.

About 50 producers of soaps and
fatty acids.
Atlas Chem., Dow, Shell.

Jefferson, Olin, Union Carbide,
Wyandotte.

-Armour, Atlas Chem., Eastman Ko-

dak, Glyco, Hall, Shell, Union
Carbide. '
Atlas Chem., Celanese, Trojan,
Union Carbide.

Abbott, ADM, Celanese, Cumberland,
Evans, General Aniline, Inter-
chemical, Millmaster Onyx, Nepera,
Ott, Shell, Texas Eastman, Union
Carbide.
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428.46 Other: (Continued)

Esters ———————————— Alcolac, Armour, Carlisle, Dow,
Drew, duPont, Eastman Kodak,
Evans, Hall, Jefferson, Pittsburgh
Plate Glass, Roberts, Sartomer,
Texas Eastman, Union Carbide.

Ether alcohols—=—=———————— Air -Reduction, Allied, Ansul, Cal-
casieu, Dixie Chem., Dow, duPont,
Eastman Kodak, General Aniline,
Glyco, Houston, Jefferson, Kay-
Fries, Nalco, Olin, Pierce,
Quaker Oats, Shell, Union Carbide,
Wyandotte.

1/ Compiled from the Tariff Commission's annual publication Synthetic
Organic Chemicals, United States Production and Sales.

U.S. production and consumption

Apparent U.S. consumption of polyhydric alcohols and their deriva-
tives exceeded 4 billion pounds, valued at half a billion dollars, in
1966, and was supplied almost entirely by production, which in 1966
totaled 4.4 billion pounds (table 1). Of the total production, ethy-
lene glycol supplied 47 percent; other polyhydric alcohols, 25 percent;
polyhydric alcohol ethers, 25 percent; and polyhydric alcohol esters,

3 percent. Production of the group has increased steadily--not only
through expansion of facilities by older established firms but also

by the entry of new producers of ethylene glycol and the diversification
of other chemical firms into other glycols and derivatives.

U.S. exports

Statistics are available only for exports of glycerine, ethylene
glycol, propylene glycol, polyethylene glycol, and other glycols and
ether glycols. These exports--which probably accounted for more than
90 percent of the total exports covered by this general statement--
decreased from 350 million pounds, valued at $43 million, in 1965 to
295 million pounds, valued at $40 million, in 1967 (table 2). The de-
cline occurred primarily in exports to industrialized nations--such as
the Netherlands, Canada, and Japan--that are expanding their own pro-
duction facilities, and it was only partially offset by increased ex-
ports to less industrialized nations. In 1966, exports ranged from T
percent of production for ethylene glycol to 12 percent of production
for glycerine.

U.S. imports

U.S. imports of polyhydric alcohols and their esters and ethers in
1966 were less than 1 percent of consumption of the group. The most
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importent items imported were pentaerythritol (11.3 million pounds,
valued at $2.1 million), propylene and butylene glycols (7.8 million
pounds, valued at $1.8 million), and glycerine (5.5 million pounds,
velued at $810,000). Imports of other polyhydric alcohols and deriva-
tives consisted of numerous smaller items and totaled 8.8 million
pounds, valued at $2.8 million.

Foreign production and trade

Synthetic polyhydric alcohols and their derivatives are produced
both by large petrochemical companies and by smaller chemical concerns
in most industrialized countries. Production includes intermediates
for polymers and surface-active agents, and compounds for use by pharma-
ceutical, toilet preparations, food, automotive, and aviation industries.

Several of the: larger U.S. producers have subsidiaries, affiliates,
or licensees in other countries, such as Belgium, Canada, Italy, Mexico,
the Netherlands, Spain, and the United Kingdom. Imports of pentaery-
thritol from the Canadian affiliate of a U.S. producer have been the
only imports of substantial volume from such an affiliate.

" Foreign producers:, including Belgian, British, Netherlands, French,
German, and Japanese also have subsidiaries, affiliates, or licensees
in other countries. A U.S. affiliate .of a Netherlands petrochemical
company is a large producer of petroleum-derived glycerine.
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Table 1.--Polyhydric alcohols and their esters and ethers: U.S.
production, exports, and imports for consumpton, by selected
kinds, 1966
Kind f Production Exports Imports
Quantity (1,000 pounds)
oY T T (R S——— . 4,416,226 : 1/306,360 : 33,435
Polyhvdric alcohols, total----: 3,179,074 : 2/ : 2/
Ethylene glycol------------- ;2,081,156 : 146,407 : 87
Glycerine--------=-==--=~=--- : 354,800 43,385 : 5,486
Pentaerythritol------------- : 80,836 : 2/ : 3/11,345
Propylene glycol--=-ws==-c-- : 258,826 : 20,361 4/7,815
Triols and tetrols---------- : 5/ : 2/ ; 138
All other------------=------ g 404,056 : 9/91,765 2/8,557
Polyhydric alcohol esters----- : 134,187 : 2/ 2/
Polyhydric alcohol ethers, :
Total------=----=--=-comeum- 1,102,365 : 2/ 2/
Glycerine esters and ethers-: 8/ 173,896 : 2/ 7
Polyethylene glycol--------- : 41,362 : 4,442 : 2/
All other----------====—----- : 887,107 : 2/ 2/
Value (1,000 dollars) 9/
Grand total--------------- : 569,034 : 1/41,188 : 6,923
Polyhydric alcohols, total----: 365,819 : 2/ 2/
Etitylene glycol------------- : 166,492 : 14,740 : 62
Glycerine--------========-=- : 10/70,000 8,287 : 810
Pentaerythritol------------- g 18,592 : 2/ - 3/2,063
Propylene glycol------------ : 25,883 : 2,660 4/1,796
Triols and tetrols---------- : s/ 2/ 25
All other------==---c-nuu-un- : 84,852 : 6/14,495 : 7/2,095
Polyhydric alcohol esters----- : 26,837 : 2/ 2/
Polyhydric alcohol ethers, 3
total------=----c-cmmm--moo- : 176,378 : 2] 2/
Glycerine esters and ethers-: 8/ 31,301 : 2/ 72
Polyethylene glycol--------- : 10,027 : 1,006 2/
135,050 2/ 2/

All other----=--=-==---==--= :

1/Does not include exports of sulfonated polyalcohols, triols (except
glycerine), tetrols, or polyhydric esters.

exports would not add more than 10 percent to the total given.

See footnotes at end of table.

It is estimated that such
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Footnotes for table 1--Continued

2/ Not available.

3/ May include some dipentaerythritol.

4/ Includes butylene glycol.

5/ Included with "All other" polyhydric alcohols.

6/ Consists of glycols and glycol ethers.

zy Includes polyhydric alcohol esters and ethers.

8/ Glycerol tri(polyoxypropylene) ethers only.

9/ Value of production computed from unit value of sales.
10/ Estimated.

Source: Production (except glycerine): U.S. Tariff Commission,
Synthetic Organic Chemicals, U.S. Production and Sales; exports, imports,
and glycerine production compiled from official statistics of the U.S.
Department of Commerce.
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Table 2.--Polyhydric alcohols and their ethers:
U.S. exports, by principal markets, 1965-67

Market | T 1965 Y1966 ¢ 1967

Quantity (1,000 pounds)

Netherlands=————em e oo : 170,519 : 114,184 : 82,021

Belgium - e e e : 57,50k : 58,194 : 57,859
Canada--- ——— - _— : 33,607 : 22,780 : 22,561
Argentina - ——————. : 6,133 : 11,519 : 19,170
Brazil-————ee—e—aa-_ - : 6,975 : 19,562 : 20,346
Republic of South Africa-—————mmmmeeeeo : 12,858 : 15,239 : 17,173
J 8P AN e e e e e : 17,949 ¢ 1k,758 9,785
Mexico--- _— - --: 10,720 : 14,156 : 10,80k
Australigm—————ommmm e 2,291 : 3,568 : 6,485
Spain-—- - S -—=: 1,924 : 1,652 : 4,861
Venezuela~——=——mcmmmae— —_—— : 2,12k 3,712 : Th
All other————— e :__ 27,052 : 27,036 : 39,265

Total- _— - ---:_349,658 : 306,360 : 295,505

Value (1,000 dollars)

Netherlands—m———m—m oo oo e e : 19,885 : 14,LB6 : © 10,269

Belgium- e o L,738 ¢ L,992 5,434
Canada--- - - —_—— : Lh,276 ¢+ 3,819 : 4,122
Argentina- e e o g 922 : 1,658 : 2,758
|3 2-35 1 S —— : _— 982 : 2,LL48 2,469
Republic of South Africa —— : 2,825 : 2,602 : 2,637
Japan- _— ——————————— o 2,b17: 2,573 1,812
Mexico — - ¢ 1,759 ¢ 2,219 : 1,597
Australig————eemmm e : Lot 675 : 939
S8 L N e e e e o : 322 : 296 : - 779
Venezuela - e e 343 : 493 703
All other - S i Lhoshs . L o908 6,650

Total — — ¢ h3,k21 ¢ 41,188 : 10,169

Note.--Does not include exports of sulfonated polyalecohols, triols
(except glycerine), tetrols, or polyhydric esters. It is estimated
that such exports would not a2dd more than 10 rercent to the totals
given.

Source: Compiled from official statistics of the U.S. Department of .
Commerce.
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BUTYLENE GLYCOL AND PROPYLENE GLYCOL 65

TSUS
Commodity item
Butylene glycol and propylene glycol—Q —————— 428.30

Note.--For the statutory description, see the Tariff Schedules of the
United States Annotated (TSUSA-1969) (pertinent sections thereof are
reproduced in appendix A to this volume).

U.S. trade position

U.S. production of propylene glycol totaled almost 259 million
pounds, valued at $25 million, in 1966. Exports amounted to 8 percent
of production, and imports were negligible. Trade in butylene glycol
is substantially smaller than in propylene glycol.

Description and uses

Butylene glycol is produced in three isomeric forms--1,2-, 1,3-,
and 1,4-butanediol. Propylene glycol exists as 1,2- and 1,3- isomers,
but only the former is of commercial significance. All are colorless,
odorless, tasteless, non-toxic, hygroscopic liquids, which are soluble
both in water and in many organic compounds and have a low degree of
volatility. Propylene glycol is used principally as an intermediate
in the synthesis of polyester resin laminates. It is also widely used
as a humectant for cellophane and tobacco, as an intermediate for
plasticizers and urethane foams, and as a solvent for toilet prepara-
tions, foodstuffs, and pharmaceuticals. Butylene glycols are used for
similar purposes but in substantially smaller volume.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972

428.30 Butylene glycol and 3¢ per 1lb. + 1.5¢ per 1lb. +
propylene glycol. 15% ad val. 7.5% ad val.

The rate effective January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
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66 BUTYLENE GLYCOL AND PROPYLENE GLYCOL

first of five annual stages of the reduction became operative January
1, 1968. Rates of duty for the individuel stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rate shown above as existing prior to January 1, 1968, had
remained unchanged under the TSUS from August 31, 1963 (the effective
date of the TSUS), through 1967.

Based on imports entered in 1967, the average ad valorem equivalent
of the rate of duty in effect on December 31, 1967, on butylene and
propylene glycols was 22,6 percent; it was 19.8 percent for the rate in
effect on January 1, 1968. ;

U.S. producers

In 1966 propylene glycol was produced by eight firms at nine plants
——three in Texas, two in West Virginia, and the others in Delaware,
Kentucky, Louisiana, and Michigan. Most of the producers are large
petrochemical companies that produce the intermediate materials for
the glycol. All of the producers also make ethylene glycol and other
related glycols.

1,2- and 1,3-Butanediol also are produced in Texas in conjunction
- with propylene glycol. 1,4-Butanediol is produced in Kentucky by a
firm that makes ethylene glycol and several unsaturated glycols but
does not make propylene glycol.

U.S. production, exports, and imports

U.S. production of propylene glycol increased steadily from 160
million pounds in 1961 to 236 million pounds in 1964. It decreased
slightly to 213 million pounds in 1965, then increased to 259 million
pounds in 1966 (table 1). In 1966, sales by producers totaled 215
million pounds (83 percent of production), valued at $21.1 million.

U.S. exports of propylene glycol increased rapidly from 12.9 million
pounds, valued at $1.9 million, in 1965 to 52.7 million pounds, valued
at $5.6 million, in 1967 (table 2) and averaged 7 percent of production
in 1965 and 1966. Almost half of the exports in 1967 went to the
Netherlands, where several U.S. producers of glycols have affiliates.

Production, sales, and exports of butylene glycols are believed to
be considerably smaller than those of propylene glycol.

U.S. imports of butylene and propylene glycols (combined in official
statistics) were negligible except in 1966, when they totaled 7.8 million
pounds, valued at $1.8 million. Imports in that year came from West
Germany and Belgium, and they are believed to have consisted of
1,4-butanediol.
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BUTYLENE GLYCOL AND PROPYLENE GLYCOL 67

Table 1l.--Propylene glycol: U.S. production
and sales, 1961-66

: ; ) Sales
Year . Production -

' . Quantity @ Value

1,000 : 1,000 : 1,000

pounds : pounds : dollars
196 ) e e e e : 160,341 @ 122,141 :  1k,702
1962 e e 184,401 : 145,160 : 16,594
1963 mm e : 199,759 : 171,172 : 18,883
196k e e — 236,357 : 211,454 : 22,593
1965 mmmm e e e : 212,756 : 188,933 : 19,709
1966 mmmm e - 258,826 : 215,480 : 21,120

Source: U.S. Tariff Commission, Synthetic Organic Chemicals, United
States Production and Sales.
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BUTYLENE GLYCOL AND PROPYLENE GLYCOL

Table 2.--Propylene glycol:

U.S. exports of domestic

merchandise, by principal markets, 1965-67

Ls92> =

Market 1965 1966 ° 1967
Quantity (1,000 pounds)
Netherlands————mmmmm——— - e e 2,145 7,948 : 25,83k
Argenting—m————m s L7 ¢ 1,361 @ 3,522
Ttaly——mm e e e 772 @+ 1,784 : L,763
Brazilem—me e e e e e e 688 : 2,580 : 2,756
SPB L Mmoo e e e - - : 2,48k
Australig-——m—mm e e 523 : L69 : 2,373
JBPAN == e 80 : 137 : 2,2k2
Philippines=—mm—m——mm e e 303 : 595 : 805
Republic of South Africa--—--—-———-———ee———u- 536 : 1,257 : 1,460
All other- - ——————————————— e 1/ T,k22 : 4,230 : 6,482
Totalmmmm———— e e e 12,9L6 : 20,361 : 52,721
Value (1,000 dollars)

Netherlands—m—mmmmmm————————— e e e 225 783 : 2,426
" Argentina- —_— ————————— e 71 1Tk 585
LT I S ———————— 159 435 :  Lo6
Brazile——me e e e e e e 90 254 300
SPB I N e e e e - - 296
Australigm———— e 66 : 71 : 247
Japan———=——m e e 15 35 % 201
Philippines=—mm———— e e 56 : 157 3 172
Republic of South Africa---————-—-——eeeee—- 67 : 114 130
All other—mm— e e i ) 1,176 ¢ 637 : 882
TOtalmmm e e e e e 2,660 @ 5,645

1/ Includes 3,306 thousand pounds, valued at 529 thousand dollars,

exported to Canada.

Source: Compiled from official statistics of the U.S. Department of

Commerce.

December 1968

4.6



DIPENTAERYTHRITOL AND PENTAERYTHRITOL 69

TSUS
Commodity item

Dipentaerythritol and pentaerythritol--- 428.32
Note.--For the statutory description, see the Tariff Schedules of

the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

U.S. consumption of dipentaerythritol and pentaerythritol has
increased steadily and in 1966 exceeded 90 million pounds, valued at
$20 million. Imports in 1966 accounted for 12 percent of consumption.

Description and uses

Commercial pentaerythritol is a white crystalline solid consisting
of a mixture of 80-90 percent (mono-) pentaerythritol and 10-20 percent
dipentaerythritol. (Mono-) pentaerythritol is a symmetrical tetrahydric
alcohol produced by the alkaline condensation of acetaldehyde and for-
maldehyde. Dipentaerythritol is a hexahydric ether-alcohol, formed as
a coproduct by condensation of tvo molecules of the monomer. It is
seldom isolated and sold separately. Most of the pentaerythritol pro-
duced is used as an intermediate in the synthesis of alkyd resins for
protective coatings. Lesser amounts are used in the synthesis of
pentaerythritol tetranitrate (an explosive) and fatty acid esters used
as plasticizers and lubricants.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972

428.32 Dipentaerythritol and 10.5% ad val. 5% ad val.
pentaerythritol.

The rate effective January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade’
negotiations under the General Agreement on Tariffs and Trade. The first
of five annual stages of the reduction became operative January 1, 1968.
Rates of duty for the individual stages are given in the TSUSA-1969, an
excerpt from which is reproduced as appendix A to this volume. The rate
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shown above as existing prior to January 1, 1968, remained unchanged
from August 31, 1963 (the effective date of the TSUS), through 1967.

U.S. consumption, production, imports, and exports

Apparent U.S. consumption of pentaerythritol increased steadily
and exceeded 90 million pounds in 1966, as shown in the following tab-

ulation: 1/

Ratio of
Apparent imports to
Production Imports consumption consumption
(1,000 (1,000 (1,000
Year pounds ) pounds ) pounds ) (Percent)
1964 emmemem 69,296 10,780 80,076 13.5
pT= < 69,338 13,8k 83,196 16.6
1966=—mmmmmm 80,836 11,345 92,181 12.3

The ratio of imports to consumption decreased from 16.6 percent
in 1965 to 12.3 percent in 1966 because a U.S. producer that had former-
ly imported from a Canadian affiliate began domestic production.

In 1966 six firms of varying sizes produced pentaerythritol at
six plants--in Alabama, California, Missouri, New Jersey, Pennsylvania,
and Texas. Only one of these firms produced any larger volume, lower
priced glycols.

Imports reached a peak of 13.8 million pounds, valued at $2.6
million, in 1965, when they came principally from Canada (see accompany-
ing teble). They declined to 6.5 million pounds, valued at $1.1 mil-
lion, in 1967, when they came principally from Japan and Italy.

No statistics on U.S. exports are available, but exports are prob-
ably small.

;/ Production compiled from the Tariff Commission's annual publica-
“tion, Synthetic Organic Chemicals, United States Production and Sales.
Imports compiled from official statistics of the U.S. Department of
Commerce.
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DIPENTAERYTHRITOL AND PENTAERYTHRITOL 71

Dipentaerythritol and penteerythritol: U.S. imports for consumption,
by principal sources, 196L4-67

Source o196k 1 1965 . 1966 | 1967

Quantity (1,000 pounds)

JRPAN === o e e e e e e e e e e : 135 @ 2,950 : 5,448 : k4,271
Italy o e et -l 155 4 915 : 1,829
.West Germany————mem—mm— e : r s L @ - 176 |
CaNAGA=————— e e e e e e : 10,578 : 10,139 : 14,982 : 232
SWeden=—==emmm e e : 66 : - : - : -

Totale—me—mmmmm e m et 10,780 @ 13,844 @ 11,345 @ 6,508
Value (1,000 dollars)
Japan----——--=- -— - - 2L Lol 928 : 725
Ttalymmm e e e e e e : - 150 : 169 : 307
West Germany -~ 2/ T : 2 : L9
Canada--- —— ————1 2,137 : 1,975 : 96L : L8
Sweden- - e N ® - 3 - -
Total --: 2,172 : 2,626 : 2,063 : 1,129

1/ Less than 500 pounds.
2/ Less than $500.

Source: Compiled from official statistics of the U.S. Department of
Commerce.
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TSUS
Commodity item
Ethylene glycol————————m——mem————— 428.34

Note.--For the statutory description, see the Tariff Schedules of the
United States Annotated (TSUSA-1969) (pertinent sections thereof are
reproduced in appendix A to this volume).

st. trade position

Ethylene glycol contributed more than $150 million to the gross
income of the U.S. petrochemical industry in 1966. Although most in-
dustrialized countries produce it, the United States imports almost
none and is able to export substantial quantities (more than T percent
of its output in 1966).

Description and uses

Ethylene glycol is a colorless, nonflammable, noncorrosive liquid
with a high boiling point and the ability to lower the freezing point
of water. By far the greatest part of the ethylene glycol produced
is used as an antifreeze in automotive radiators. It is also used as
an intermediate for the synthesis of polyester fibers and glycol esters
and ethers, and as a solvent, humectant, and hydraulic fluid.

The greatest part of the output of ethylene glycol is produced by
the hydration of ethylene oxide (item 428.84) obtained from ethylene.
Smaller amounts are produced by the hydration of ethylene oxide ob-
tained from ethylene chlorohydrin (item L428.22), by hydrogenation and
hydrogenolysis of a carbohydrate, or from formaldehyde derived from
methanol.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
428.34 Ethylene glycOol—————- 3¢ per 1lb. + 1.5¢ per 1lb. +

: 15% ad val. 7.5% ad val.

The rate effective January 1, 1972, represents the final stage
of a concession granted by the United States in the sixth round of
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trade negotiations under the General Agreement on Tariffs and Trade.
The first of five annual stages of the reduction became operative
January 1, 1968. Rates of duty for the individual stages are given in
the TSUSA-1969, an excerpt from which is reproduced as appendix A to
this volume. The rate shown above as existing prior to January 1,
l968,remained unchanged from August 31. 1963 (the effective date of
the TSUS), through 1967.

Based on imports entered in 1967, the average ad valorem equiva-
lent of the rate of duty in effect on December 31, 1967, on ethylene
glycol was 20.0 percent; it was 17.5 percent for the rate in effect on
January 1, 1968.

U.S. consumption, production, exports, and imports

Total apparent U.S. consumption of ethylene glycol increased each
year, except for a small decline in 1964, from 1.1 billion pounds in
1961 to 1.9 billion pounds in 1966 (table 1).

In 1966, U.S. production totaled 2.1 billion pounds, valued at
$166 million. In that year ethylene glycol was produced by 12 firms
. at 19 locations--seven in Texas, three each in Louisiana and West
Virginia, and the others in California, Delaware, Indiana, Kentucky,
New Jersey, and Puerto Rico. Most of the producers are large petro-
chemical companies that produce the intermediate materials for ethyl-
ene glycol and also produce related glycols, such as propylene glycol,
and glycol ethers, such as diethylene glycol, triethylene glycol, and
polyethylene glycol.

U.S. exports increased steadily in the early years covered by
this summary, reaching a peak of 286 million pounds, valued at $25.5
million, in 1964 (table 2). They then decreased sharply to 81 million
pounds, valued at $7.2 million, in 1967 (table 2). The largest de-
creases were in the exports to Belgium and the Netherlands--where
several large U.S. producers have been establishing European affiliates
--and were only partially offset by increased exports to countries in
the western hemisphere.

U.S. imports have been negligible compared with production, and
exports amounted to 68,000 pounds, valued at $40,000, in 1967, coming
principally from Switzerland and Japan. The range of unit values of
imports indicates that the imports may include either a research
quality product or derivatives which have been entered as ethylene
glycol when it may have been some other product.
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ETHYLENE GLYCOL 75

Table 1l.--Ethylene glycol: U.S. production, imports for consumption,
exports of domestic merchandise, and apparent consumption, 1958
and 1961-6T7

(In thousands of pounds)

Year ; Production ; Imports ; Exports ; coﬁgﬁggzgzn
195 Bt 1,105,106 ¢+ L/ ¢ 51,360 : 1,003,836
1961 ————————————————— H 1,183,268 : y ; 6h,905 ‘ 1’118,363
1962- - = : 1,433,859 : 1/ ¢+ 71,675 : 1,362,184
17 W — ¢ 1,659,61h : 28 : 98,656 : 1,560,986
1964mmmmmmmmmmmmeemee: 1,814,600 : 27 1+ 286,119 : 1,528,508
1965-mmmimmmacmmeaaant 1,797,935 ¢ - 78 : 167,848 1,610,165
ST — —— : 2,081,156 : 87 : 1hk6,k07 : 1,934,836

1967 ——— -— 1/ : 68 : 80,952 : 1/

"1/ Not available.

Source: Production, U.S. Tariff Commission, Synthetic Organie
Chemicals, United States Production and Sales; imports and exports
compiled from official statistics of the U.S. Department of Commerce.
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Table 2.--Ethylene glycol:

ETHYLENE

U.S.

GLYCOL

exports of domestic merchandise,
by principal markets, 1961 and 196L4-67

Market " 1961 1964 1965 1966 1967
Quantity (1,000 pounds)

Belgium -: 12,918 : 87,629 : 30,470 : 35,17k : 23,462
Netherlands—=——=——=—=—=: 31,936 : 122,883 : 121,833 : 75,486 : 17,366
Argentina-———-——ee——e—- : 163 " k4,562 : 3,487 : 5,882 : 7,510
Brazilee—m——mmme e : 128 2,013 : 2,180 : 7,667 : T,T24
Canada - -: 1,592 23,871 : 16,697 : 6,083 : 5,856
Mexico 1,1k45 1,602 : 2,72 ¢ L,294 : 4,568
United Kingdom--------: - 5,470 - 277 : 4,826
Veneznela=——meor————= : 34 15 : 667 : 2,041 : 2,028
Japan - 10,967 : 27,485 : 5,048 : 1,747 :
All other-—-————eemeeee : 6,022 : 10,589 : Lh,o9k : 7,756 : T, 612

Total-———————————— 64,905 : 286,119 : 187,848 :146,407 : 80,952

Value (1,000 dollars)

Belgiume=—=m—mem—m e 1,186 6,264 : 1,932 : 2,540 : 1,646
Netherlands—————=————=; 4,095 : 12,394 : 11,317 : 8,298 : 1,301
Argentina-———————————-: 20 : 751 357 : 82k 99k
Brazil-=—c—meemm e : 18 223 233 : 795 T68
Canada. - 176 : 2,138 : 1,400 : 601 : 647
Mexico==mmmmm e e : 143 186 : 313 : L11 . L96
United Kingdom—=—-————- : - 386 : - 32 396
Venezuela==—————mm———— : 6 : 2 88 : 225 249
Japan-——=—om————————— 939 : 2,168 : 470 150 : -
All other-——————c—c—e—; 599 : 1,028 : 508 : 864 713

Totale——meem—————— 7,182 : 25,540 : 16, 618 1k 7ho 7,210

Source: Compiled from official statistics of the U.S. Department

of Commerce.
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TSUS

Commodity item

Glycerine, crude-m=————emmeemm oo 428.36
Glycerine, refined-e—————eemmommeeeeeo 428.38

Note.--For the statutory description, see the Tariff Schedules of the
United States Annotated (TSUSA-1969) (pertinent sections thereof are
reproduced in appendix A to this volume).

U.S. trade position

The United States produces more than half of the world supply of
glycerine and consumes about nine-tenths of its own output. In 1967,
U.S. production of glycerine amounted to 366 million pounds. Exports
have consisted mainly of refined grades of glycerine. Imports have
been small in recent years and during 1962-65 consisted entirely of
crude glycerine.

Description and uses

Glycerine is the commercial name for a product which in its pure
form is the polyhydric alcohol, glycerol. Glycerine is derived either
from natural fats and oils, or by synthesis from petrochemicals (mainly
propylene) or carbohydrates. The natural product is obtained in the
crude form as a byproduct of the manufacture of soaps, fatty acids,
or fatty alcohols. Crude glycerine is refined to a clear, odorless,
viscous liquid, ranging in color from colorless to pale yellow and in
purity from 95 to 99.5 percent glycerol content, depending on grade.
Synthetic glycerine corresponds to the refined natural product and is
used interchangeably for most purposes. Refined glycerine is available
as chemically pure (C.P.) and U.S. Pharmacopeia (U.S.P.) grades, suit-
able for use in foods, drugs, pharmaceuticals, and cosmetics; high
gravity and yellow distilled grades, for industrial use; and dynamite
grade, for explosives.

Glycerine is used in hundreds of products primarily because of its
characteristics as a humectant, plasticizer, lubricant, or thickening
agent. One or more of these characteristics is utilized in the produc-
tion of alkyd resins, tobacco products, cellophane, pharmaceuticals,
cosmetics, foods and beverages, explosives, textiles, cork products,
leather, adhesives, and many other products. Because of its use by
so many industries, glycerine is regarded as a good index of business
trends.
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
Glycerine:
428.36 Crude—————m————————— 0.4¢ per 1b. 0.2¢ per 1lb.
428.38 Refined=———m—mmmem—— 1¢ per 1b. 0.5¢ per 1b.

The rates effective January 1, 1972, represent the final stage
of reductions resulting from concessions granted by the United States
in the sixth round of trade negotiations under the General Agreement
on Tariffs and Trade. The first of five annual stages of the reduc-
tions became operative January 1, 1968. Rates of duty for the individ-
ual stages are given in the TSUSA-1969, an excerpt from which is re-
produced as appendix A to this volume. The rates shown above as exist-
ing prior to January 1, ¥968, remained unchanged from August 31, 1963
(the effective date of ghe TSUS), through 1967.

. For products of the Philippines (which in most years during 1962~
67 accounted for a substantial portion of annual imports of glycerine),
the current rates of duty are indicated in part C of general headnote
3 mentioned above:, For 1967, 40O percent of the column 1 rates, or
0.16 cents per pound for item 428.36; for 1968, 60 percent of the col-
umn 1 rates, or 0.21 cents per pound for item 428.36.

Based on imports in 1967, the ad valorem equivalent of the 0.4-
cent rate on crude glycerine was 2.3 percent; for imports from the
Philippines, which were dutiable at LO percent of the column 1 rate
(0.16 cent per pound), the ad valorem equivalent was 1.4 percent. In
1967 the rate for refined glycerine (item 428.38) was equivalent to
5.4 percent ad valorem; there were no imports of refined glycerine
from the Philippines during 1962-6T7.

U.S. consumption

U.S. consumption of glycerine reached a new peak in 1966, when
it amounted to 325 million pounds (table 1), wore than 98 percent of
which was supplied by U.S. production; consumption decreased slightly
in 1967 to 314 million pounds. During the 12 years ending with 1966,
the annual domestic consumption of glycerine increased by about 90
million pounds, in three L-year stages. In 1955-58, the average annual
consumption was 238 million pounds; in 1959-62, 265 million pounds;
and in 1963-66, 304 million pounds.
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The increased consumption of glycerine is attributable mainly to
its increased use in pharmaceuticals and toilet goods, foods and
beverages, tobacco products, explosives, and urethane foams, which
together account for about 50 percent of U.S. glycerine consumption.
The alkyd resins industry is the largest individual consumer of gly-
cerine, although it consumed no more in 1966 than the 70 million pounds
it consumed in 1961. The cellophane industry, another large consumer
of glycerine, in 1966 consumed about 5 million pounds less than the 50
million pounds it consumed in 1961.

Glycerine is competitive for certain uses with other polyhydric
alcohols, such as propylene glycol, sorbitol, and pentaerythritol.
Generally, each has its preferred uses as long as prices do not change
drastically.

U.S. producers

More than 50 U.S. companies produce crude or refined natural
glycerine, or both, but glycerine is not the only source of income for
any of them. The firms range in size from large chemical or soap
companies to small firms of various descriptions, and for many of the
latter the sale of glycerine is a more important source of income than
for the former. The firms with the largest overall output include the
largest glycerine producers. '

Most of the companies producing natural glycerine obtain it in
crude form from their production of soap or fatty acids. Most of them
also refine the crude so obtained; the larger companies, moreover,
refine not only the crude which they themselves produce but also sub-
stantial quantities purchased from other companies. Several companies
produce only refined (natural) glycerine from purchased crude. A few
large soap companies account for the bulk of the output of natural
glycerine.

Synthetic glycerine is produced by only about four companies, all
of them large chemical firms which make a variety of chemicals generally
unrelated to glycerine and produced mostly at other locations. No
one of these producers accounts for a major share of the total output
of synthetic glycerine.

The producers of natural glycerine, both crude and refined, are
situated in 25 States, but the largest concentration is in the north-
eastern part of the country; several are situated in California. }
Plants producing synthetic glycerine are situated mainly in the Gulf
States.
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U.S. production

The production of glycerine in the United States increased in
each year from 1963 to 1967. After an annual decrease from 279 mil-
lion pounds in 1961 to 249 million pounds in 1962, production rose to
366 million pounds in 1967 (table 1). In 1961 and 1962 about half of
the glycerine produced was made synthetically; in 1965 and 1966 sny-
thetic glycerine accounted for 55 to 60 percent of total glycerine
production. Before 1960, natural glycerine accounted for a sub-
stantially greater share of annual production. The increasing ratio
of synthetic to natural glycerine produced reflects the increasing
demand for glycerine that has developed over the years. An expansion
in the production of synthetic glycerine has been necessary to meet
substantially increased demands inasmuch as the production of lower
cost natural glycerine has been restricted by the limited quantities of
crude glycerine available from soap and fatty-chemical sources. On the
other hand, the production of synthetic glycerine has in the last
year or so been restricted by the competition for raw materials. A
limited supply of epichlorohydrin, an intermediate common to both gly-
cerine and epoxy resin processes, has prolonged what has been described
as a temporary short supply of glycerine.

‘U.S. exports

Annual U.S. exports of glycerine during 1962-6T7 ranged from 13
million to 52 million pounds, compared with a range of 10 million to
21 million pounds in the 6-year period 1956-61. Exports reached a
record high of 52 million pounds in 1965, decreasing to 43-L4 million
pounds annually in 1966-67 probably because U.S. production was not
able to fulfill all foreign requirements in those years. Statistics
on exports of glycerine are reported by the U.S. Department of Commerce
on the basis of glycerol content (table 2).

Canada was the leading purchaser of glycerine from the United
States in most years suring 1962-67. A large part of the Canadian
market was supplied by U.S. glycerine, some of which was in crude form
destined for refining in Canada. The Netherlands, the Republic of
South Africa, and Japan were other large purchasers of U.S. glycerine
during this period (table 2). Exports to the Netherlands and Japan
helped to supply the growing general demand for glycerine in those
countries, and exports to South Africa served as a raw material for
the production of explosives required for its extensive mining opera-
tions.

The proportionate amounts of glycerine exports supplied by crude
and refined and by natural and synthetic glycerine are not indicated
in -official U.S. statistics; synthetic glycerine, however, probably
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accounted for a substantial share of these exports in the years 1963
through 1967. Most of the glycerine exported during 1962-67 is be-
lieved to have been of refined grade.

U.S. imports

During 1962-6T, annual U.S. imports of glycerine on a 100=~percent-
glycerol basis ranged between 2.3 million pounds, valued at $0.2 mil-
lion, in 1963 and 9.4 million pounds, valued at $1.4 million, in 1964
(table 3). Annual imports for this period averaged 5.6 million pounds,
compared with an annual average of 17.0 million pounds for the years
1956-61. In 1962-67 the ratio of imports to consumption ranged between
0.8 percent in 1963 and 3.6 percent in 1962 (table 1); for the previous
6-year period, the ratio of imports to consumption ranged from L.o
percent in 1959 to 11.0 percent in 1957T.

The general decrease over the past decade in U.S. imports of gly-
cerine, most of which was crude glycerine, is attributable to the de-
crease in world soap production and the competition for the crude
glycerine by other countries. Increased U.S. imports of refined gly-
cerine in 1966 were caused by a temporary U.S. shortage of that product
(see U.S. production).

In most years during 1962-67 the Philippines was the largest”
supplier of U.S. imports of glycerine, accounting for 8.1 million
pounds in 1962 although it accounted for less than 1 million pounds in
1965; imports from the Philippines in 1966 and 1967 were 2.4 million
and 2.2 million pounds. Indonesia and Argentina supplied most of the
remainder of the imports in 1962 and 1964, and together they supplied
80 percent of the imports in 1965. Import statistics for glycerine
are shown by country in table 3 on an "as is" basis. 1/

Foreign production and trade

Glycerine is an important commodity in world trade because of its
use by industrial nations in the manufacture of more than a thousand
products. In recent years the trade pattern has shifted from emphasis
on shipment of crude natural glycerine from less developed countries
to the principal industrial nations toward stress on greater produc-
tion and exportation of the synthetic product by large producers.

lf'Trade statistics cited in the text are on a 100-percent-glycerol
basis, as are the statistics shown in table 1. Official statistics,
published by the U.S. Department of Commerce, are on & 100-percent-
glycerol basis for exports (table 2) but on an "gs is" basis for im-
ports (table 3).
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Total foreign consumption of glycerine is equivalent to consumption
in the United States. Japan and the countries of Western Europe account
for about two-thirds of foreign consumption. In general, foreign pro-
duction is not able to satisfy foreign requirements although expansion
of facilities for producing synthetic glycerine abroad is in progress.
Uses for glycerine abroad are similar to those in the United States.

Table 1l.--Glycerine: U.S. production, exports of domestic merchandise,
imports for consumption, producers' yearend stocks, consumption, and
ratio of imports to consumption, 1962-67

(100-percent- glycerol basis)

) : : Pro- : :
Production s ol Ratio of
: : : ucers' :
y : — B & Con- ; imports
sar * * Wafyga ©  PYH- FERPOR s'ports2/ year= sumptlon to con-
: Total : sl l/' thet- : end sum tion
i : ¢ dic 1/ ¢ d :stocks P

tMillion:Million:Million:Million:Million:Million: Mllllon
:pounds :poundc :pounds :pounds :pounds :pounds : pounds : Percent

1962--: 249.,3 : 131 : 118 : 13.4 : 9.3 575 3/257 0 : 3.6
'1963--: 302.1 : 1kl : 161 : 30.7 : 2.3 : k0.7 : 290.5 : .8
196L4—-=: 328,12 : 150 : 178 : 28.1 : 9.4 : 61.2 : 288.9 : 3.3
1965--: 346.5 : 145 : 201 : 52.0 : 4.2 : L7.5 : 312.4 : 1.3
1966--: 354.8 : 155 : 200 : L43.4 : 4,5 : 39.0 : 324.6 : 1.4
1967--: 366.2 : 4/ : 4/ : 43.8: 3.6 : 51.0: 314.0 : 1.1

l/ Estlmated by the Soap and Detergent Assoc1at10n.

2/ Estimated; based on "as is" statistics published by the U.S.
Department of Commerce (see table 3)..

3/ Stocks at beginning of year amounted to 69.3 million pounds.

L/ Not available.

Source: Compiled from official statistics of the U.S. Department of
Commerce, except as noted.
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GLYCERINE

U.S. exports of domestic merchandise,

by principal markets, 1962-67

83

Market 1962 1963 196k 1965 1966 1967
; Quantity (1.000,pounds,HIOO—percenfiéI&cérol basis)
Canada-----—--=-=: 5,459 7,189 : 9,176 : 10,086 : 10,640 : 11,343
Netherlands—---- : 2,639 5,018 : 8,089 : 10,970 : 5,113 : 9,366
Republic of : : : : $

South Africa--: 69 3,281 : 5,948 : 9,953 : 8,926 : 7,922 -
Japan--—————————=: 388 : 5,941 : 3,605 : T,965 : 9,347 : 5,74k
Mexico-=mmmmmmmm—m: 1,574 @ 2,360 : 111 : 2,983 : 4,918 : 1,449
West Germany----: 1,210 : 988 : - L,450 : - 987 : 194
United Kingdom--: 1 : 3,441 : - : 3,175 : 895 : 108
All other————-——- : 2,053 : 2,523 : 1,215 : 2,439 : 2,559 : 1/ 7,630

Total===——==: 13,393 : 30,741 : 28,14h : 52,021 : 43,385 : 143,756
Value (1,000 dollars)
Canadga-—————===- : 885 : 1,091 : 1,577 : 1,592 : 1,985 : 2,260
Netherlands—=——-: 576 : 943z : 1,562 : 2,060 : oLk 1,718
Republic of : : : H ¢ :

South Africa--: 13 : 552 : 1,120 : 2,409 : 1,74k : 1,578
Japan-————m=——-- 78 : 1,076 : 651 : 1,297 : 1,771 : 1,085
Mexicommmmmmmmm=: 259 : 340 : 23 L85 : 1,043 : 297
West Germany----: 138 : 120 : - s4s5 160 : 50
United Kingdom--: 2/ L23 : - a7 155 : 2L
All other-------:  LL9 491 : 431 : 488 : 485 : 1/ 2,21k

Total—=—mm==? 2,398 © 5,036 : 5,36k : 9,293 ¢ 8,287 + 9,226

1/ Includes 1,402 thousand pounds, valued at $L431 thousand, to France
and 1,185 thousand pounds, valued at $363 thousand, to Poland.
2/ Less than $500.

Source:
Commerce.

Compiled from official statistics of the U.S. Department of
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Table 3.--Glycerine: U.S. imports for consumption,
by principal sources, 1962-67

Source  © 1962 G 1963 ' 1964 1 1965 ' 1966 ' 1967

Quantity (1,000 pounds)

Philippines----: 8,112 : 2,498 : 5,456 : 672 : 2,k12 : 2,190
Indonesig—=—e=w : 1,503 : - : 2,265 : 2,054 : - -
Argentina—————- : 854 - : 2,153 : 2,043 : 1,815 : -
All other------ : 1,108 : 399 : 1,925 : 463 : 1/ 1,259 : 1/ 1,877
Totalemm——- : 11,577 : 2,897 : 11,799 : 5,232 : 1/ 5,486 : 1/ L4, 067
Total, : : : : $ :
based on :
estimated:
glycerol : : : : g . :
content--: 9,300 : 2,300 : 9,400 : 4,200 : 4,500 : 3,600

Value (1,000 dollars)

.
.

Philippines———-: 782 : 217 : 665 : 81 : 320 : 311
Indonesia————-- : 1kl . - 209 : 201 : - -
‘Argenting———=—=: 8k : - 273 226 : 230 : -
All other————-- : 8l : 30 : 205 b7+ 1/ 260 : 1/ 37k

Total------: 1,094 : 247 : 1,372 : 555 : 1/ 810 : 1/ 685

1/ Glycerine imports in 1966 and 1967 include some refined glycerine,
as follows: ‘

Source

Year ‘- * Total
:  United: Nether-: : g 5 S
. Kingdom: lands : Italy: Poland: Canada: Belglum:

Quantity (1,000 pounds)

1966-——: 586 : 181 : -:  -: 31: 7T : 875
1967 —=: 664 562 : 111 : 110 : 85 : 77 : 1,609

Value (1,000 dollars)

1966-=-: 132 Sk ¢ - - 9 : 178 - 212
1967~—-: 105 : 133 : 25 : 25 23 17 328

Source: Compiled from official statistics of the U.S. Department of
Commerce.
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TsUS
Commodity item
Glycerine esters and ethers--——--------- L28.540

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

U.S. consumption of the glycerine esters and ethers considered
herein is supplied almost entirely by domestic production, which in
1966 was valued at more than $30 million. U.S. exports are estimated
to have accounted for about 5 percent of domestic production; imports
have been negligible.

Comment

Less than a dozen glycerine esters and ethers (also known as
glycerol or glyceryl esters and ethers) are produced commercially. By
far the most important are glycerol tri(polyoxypropylene ) ethers, vary-
ing in molecular weight from 3,000 to 4,000, which are produced by -
the reaction of glycerine with propylene oxide and used as intermediates
in the synthesis of urethane foams. Other less important esters and
ethers are produced by the reaction of glycerine with epoxides, alcohols,
and acids and are used as plasticizers, solvents, and intermediates.
Glycerine esters and ethers of fatty acids are used as surface-active
igents and plasticizers and are provided for under. item L65.05 to

5.10.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
428.40 Glycerine esters 10.5% ad val. 5% ad val.

and ethers.

The rate effective January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reducticn became operative
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January 1, 1968. Rates of duty for the individual stages are given in
the TSUSA-1969, an excerpt from which is reproduced as appendix A to
this volume. The rate shown above as existing prior to January i
1968, remained unchanged from August 31, 1963 (the effective date of
the TSUS), through 1967.

U.S. production, exports, and imports

In 1966, glycerol tri(polyoxypropylene) ethers were produced by
four large chemical companies at plants in Kentucky, Michigan, Texas,
end West Virginia. All these producers made the propylene oxide inter-
mediate as well as ethylene and propylene glycols and polyglycols.
Other glycerine esters and ethers are produced by five chemical compa-
nies of varying sizes.

Statistics on U.S. production and sales of glycerol tri(polyoxy-
propylene) ethers were first published for the year 1962. Such pro-
duction and sales have increased since then, as shown in the follow-
ing tabulation: 1/

Seles
Production " Quantity Value
(1,000 (1,000 (1,000
Year pounds ) pounds ) dollars)
1962-—meemm 117,304 91,021 19,845
1963=——mm=- 134,711 112,500 2L, 665
1964 —cmmeem 173,224 157,167 31,841
1965=—mmmmm 161,250 134,476 25,767
1966-———mmm 173,896 149,250 26,760

Production end sales of other glycerine esters and ethers dis-
cussed herein are believed to be considerably smaller than those of
glycerol tri(polyoxypropylene).

In recent years, U.S. exports of the items covered by this summary
have probably been equivalent to less than 5 percent of annual domestic
production. U.S. imports have been small compared with production--
only 130,000 pounds, valued at $30,000, in 1967--and have varied con-
sider?bly as to source, composition, and unit value (see accompanying
table).

T/ Compiled from the Tariff Commission's annual publication Synthetic
Organic Chemicals, United States Production and Sales.
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Glycerine esters and ethers: U.S. imports for consumption,
by principal sources, 1964-67

Source ©o196k P 1965 1966 1 1967

Quantity (pounds)

Canada——————mm————————— e e | - - - : 129,520
SWeden=————mm—m e ——————— e ¢ 1,498 : - : 3,326 : -
France—————————— e e : - : 6,900 : 2,651 : -
All other—--—-——=—-memm—————————— 2,205 ¢ - 1,511 -
O N —— . 3,703 : 6,900 : _ T,uB8 : 129,500
: Value
Canada-———=mmmm—————— e e : - - - : $30,000
Sweden — ———-: $31,050 : - : $69,754 : -
France- - - - : $2,927 : 1,230 : -
All other———-—meemm— e : 968 : - : 672 : -
O P P —— . 32,018 : 2,927 : 71,656 : __ 30,000
: Unit value (per pound)
Canada-—-————====- - - -3 -: . $0.23
Sweden-————=- ¢ $20.73 : - : $20.97 : -
France——mmm—m———o—m—m—— e : - : $0.42 : L6 -
All other- : ko - Lo -
Average-- — 8.65 : L2 o 9.57 : .23

Source: Compiled from official statistics of the U.S. Department
of Commerce. '
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TSUS
Commodity item
Polyalcohols, sulfonated=memmem-mmmemmemne e ——————— 428,42
Triols and tetrolsm-=mmmemmmcc——a——— —————————— 428, 4k
Polyhydric alcohols and derivatives
not elsewhere enumerated=-—-memmmmmo——————————— 428.46

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

U.S. consumption of polyhydric alcohols and derivatives not
elsewhere enumerated was valued at slightly less than $200 million in
1966 and was supplied almost entirely by domestic production.

Description and uses

Polyhydric alcohols and derivatives discussed herein consist of
more than 75 compounds of which the most important items are the
polymers and ethers of ethylene and propylene glycols. The triols
(see also items L428.36 and 428.38), tetrols (see also item 428.32),
and sulfonated polyalcohols are of much less commercial significance.

The di- and tri- ethylene and propylene glycols have similar
uses--in the dehydration of gases; as solvents for resins, dye-stuffs,
and inks; and in hydraulic fluids, plasticizers, and intermediates
for surface-active agents and polymers. Their ethers are used as
brake fluids, jet fuel deicing additives, and plasticizers, and as
solvents in surface coatings. Polypropoxy ethers are intermediates
for urethane foams.

Polyethylene glycol varies in molecular weight from 200 to 6,000;
it is widely used in bases for toilet preparations and pharmaceuti=-
cals. Polypropylene glycol varies in molecular weight from 150 to
2,000 and is used in bases for brake fluids and other functional
fluids., In addition, both are used as lubricants, plasticizers,
solvents, and intermediates. Other polyhydric alcohols and deriva=-
tives have a variety of similar uses in household and industrial
products,
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1963 Jan., 1, 1972

Alcohols, polyhydric, and
derivatives:

428 .42 Polyalcohols, sul- 10.5% ad val. 5% ad val,
fonateds..

428, Lk Triols and tetrolS=mmmm- 10.5% ad val., 5% ad val.

428.46 Polyhydric alcohols 3¢ per lb. + 1.5¢ per lb. +
and derivatives 15% ad val. 7.5% ad val,
not elsewhere
enumerated.

The rates effective January 1, 1972, represent the final stages
of concessions grantediby the United States in the sixth round of
trade negotiations under the General Agreement on Tariffs and Trade.
The first of five annual stages of the reductions became operative
January 1, 1968. Rates:of duty for the individual stages are given

" " in the TSUSA-1969, antexcerpt from which is reproduced as appendix A

to this volume. The rates shown above as existing prior to January 1,
1968 remained unchanged under the TSUS from August 31, 1963 (the
effective date of the TSUS), through 1967.

Based on imports entered in 1967, the average ad valorem equiva-
lent of the rate of duty in effect on December 31, 1967, on other
polyhydric alcohols and their derivatives (item L28.46) was 23.3 per-
cent; it was 20.5 percent for the rate in effect on January 1, 1968
(appendix A).

U.S. producers: and production

Of the 13 U.S. producers of ethylene glycol, 10 also produce
some di-, tri-, or poly-ethylene glycols, but only four produce other
glycol ethers. Iive of the eilght producers of propylene glycol also
produce some di- and poly-propylene glycols and polypropoxy ethers.,
Numerous companies, both large and small, also produce a variety of
smaller derivatives.

U.S. production of polyhydric alcohols and derivatives in 1966
exceeded 1.2 billion pounds of which three-fourths was ether glycols
and other ethers (table 1). Sales totaled 922 million pounds, valued
at $155 million. Production of most of the items in the group in-
creased steadily from 1962 to 1966 (table 2).
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U.S. exports

U.S. exports of glycols (other than propylene and ethylene gly-
cols) and ether glycols increased from 97 million pounds, valued at
$15.6 million, in 1965 to 118 million pounds, valued at $18.1 million,
in 1967. Exports in 1966 were less than 10 percent of production.

The principal markets were the Netherlands and Belgium (table 3), in
which countries several U.S. producers.have affiliates.

U.S. imports

'U.S. imports of the compounds discussed here totaled approximately
1 million pounds, valued at about $463,000, in 1964, when they were
first published separately (table 4). They increased sharply and
averaged 11.7 million pounds, valued at $3.5 million in 1965-67.
Canada was the principal source of supply ih 1967, and West Germany,
in 1964-66. Imports have consisted of numerous polyhydric alcohols
and their ether and ester derivatives, including 1,4-butanediol (which
is also known as 1,h-butylene glycol and imported under item L428.30).
Imports of triols and tetrols totaled 2,504 pounds (all from West
Germany), valued at $737, in 1964 and increased to 253,000 pounds
(principally from Japan), valued at $174,000, in 1967. Imports of
sulfonated polyalcohols have been negligible.

Decembér 1968
L:6



92 .
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Table l.--Polyhydric alcohols and derivatives, not elsewhere enu-

merated: U.S. production and sales, by selected kinds, 1966

. . Sales
Kind "Production’ -
i : : i : Unit
:Quantlty . Value svalue
1,000 : 1,000 : 1,000 : Per
pounds : pounds :dollars:pound

Polyhydric alcohols (other than

erythritol, propylene glycol, : :
and Sorbitol=—===smmmm e :  LokL,056 :
Polyhydric alcohol esters—---===e-== : 134,187 : 140,767
Polyhydric alcohol ethers, total---: 928,469 : 694,691
2-Butoxyethanol (Ethylene : : -
glycol monobutyl ether)----—-w= : 69,333 : 64,738 :
2~ (2-Butoxyethoxy)ethanol : :
(Diethylene glycol monobutyl :
ether)-cammmmm e e e : -1 12,142
Diethylene glyCOlmmmmmmmmmcmc - : 181,942 : 137,354 :
Dipropylene glycole-me—cmamccmcmna : 36,601 : 3L4,146
2-Ethoxyethanol (Ethylene : 3 :
glycol monoethyl ether)--e----- : - 49,437
2-(2-Ethoxyethoxy)ethanol (Di- :
ethylene glycol monoethyl s : :
EENEr ) mmmmmmmmmmmmmmmmmmmmemeem: 33,916 : 23,976 :
2-/2-(2-Ethoxyethoxy )ethoxy/- : :
ethanol (Triethylene glycol : :
monoethyl ether)--—c—ceemcmanan : - 3,773 :
2-Methoxyethanol (Ethylene 2 : :
glycol monomethyl ether)------= i 96,26L : 77,260 :
2~ (2-Methoxyethoxy)ethanol : : :
(Diethylene glycol monomethyl : -
ether)ememmm e : 8,837 : -
2- /2~ (2-Methoxyethoxy)ethoxy/- :
ethanol (Triethylene glycol - g
monomethyl ether)---eeceecmaaaaa : 5,215 3 -
1-Methoxy=2=propanol=meewemcew-—=: 10,603 : -
Polyethylene glycol=--—imm——ea—aa ;41,362 : 36,492 :
Polypropylene glycOlemmmmmmmemaa- : 100,558 : 86,522 :
Triethylene glycol-=eceocmcccana- : 59,065 : 49,894 :
All other ethers of polyhydric : 3 ]
1 IR B e K o . 284,743 : 118,957 :

ethylene glycol, penta-

14

27,868:

:110,596:

11,16k:

3,200
13,649:
3,849:

7,8u2;
h,zlo;

5381
12, 81k

8,875:
1 ,147;
8,307:

22,001:

302,599 ; 62,925;$o.21

.20
.16

017

.26
J11

.16

Source: U.,S. Tariff Commission, Synthetic Organic Chemicals,

United States Production and Sales, 1966, TC Publication 243, 1968.
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Table 2.--Polyhydric alcohols and derivatives, not elsewhere
enumerated: U.S. production, by selected kinds, 1962-66

Kind .

1962 ; 1963

Diethylene glycole===:
Dipropylene glycOl===:

2-Ethoxyethanol :
.(Ethylene glycol
monoethyl :
ether) 1/=-mmmmmaa=:

- (2-Ethoxyethoxy)- :
ethanol (Diethy-
lene glycol mono- @
ethyl ether)-=--===:

2~ [2-(2-Ethoxy=- .
ethoxy)-ethoxy/- :
ethanol (Tri- .
ethylene glycol
monoethyl ether)==-:

2-Methoxyethanol .

- (Ethylene glycol :
monomethyl ether)=-:
2-(2-Methoxyethoxy)
ethanol (Diethy-
lene glycol monom=- ¢
ethyl ether)-==---= :

2115-(2-Methoxy- .
ethoxy) ethoxy/-
ethanol (Triethy-
lene glycol monom=- :
ethyl ether)=mm=--=:

Polyethylene glycol==:

Polypropoxy ethers

se e

(except from 2
glycerine)m=-mmmn=x :
Polypropylene :
glyCOlemmmmmmmm———— :

Triethylene glycol---

127,047 : 122,433 :

22,928 : 26,252 :

29,071 ; 33,601 :

2/ + 2/
2/ ; 2/
2/ ; 67,337

o/ i 2/
32,8&3 - 32’809

31,777 ¢ 47,760

87,469 : 179,488

34,799 : 37,701 :

1964, 1965 , 1966
151,475 : 158,746 . 181,942
27,101 : 33,904 : 36,601
47,216 : 46,560 : 49,437
36,204 : 33,733 : 33,916
1/8,277 : 1/6,933 : 1/3,773
73,376 : 73,801 :- 96,264
11,022 : 11,416 : 8,837
2/ : 3,128.: 5,245
39,120 : 39,698 : L1,362

56,104 : 59,673 : 2/
95,987 : 94,059 : 100,558
hh,539 50,667 : 59,065

.0

1/ Producers' sales.
2/ Not available.

Production is not available.

Source: U.S. Tariff Commission, Synthetic Organic
States Production and Sales.

Chemicals, United
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Tablé 3.--Glycols (other than propylene and ethylene glycols) and

ether-glycols:

U.S. exports, by principal markets, 1965-67

1965

1966 ¢ 1967

Netherlands=—======ww-
Belgiume=mmemem e e mmmm

Argenting-ee--ee—eee—— -
Canadam-m=-==meccmenena—
MexiCcOm=-mmmm e mmm e
Australig-===--=-==—--

Netherlands=======c==-
Belgiumem=mmommmmem———

Argentin@=e-me-ceme—n-
Canadamm=mm—meme e cm———
MeXiCOmmemrmmcmme e ————
Australige--ememeem———

Quantity (1,000 pounds)

-------------------- : 35,572
.................... : 26,503

-------------------- : L,107
rem——————— : 2,169 :

. 25,637 : 29,456
: 22,541 ¢ 33,513

9,213 : 9,866
4,276 8,137
5,153 ¢ k4,727
4,880 : 4,702
3,097 : 4,101

; 21,410 : 23,47k

96,207 : 117,976

Value (1,000 dollars)

4,461 k4,824

eemeemmeceecement 2,737 ¢ 2,000 ¢ 3,670
-------------------- : 659 : 1,372 : 1,k01
--------------------- ho5 659 :+ 1,178
--------------------- 755 ¢ 1,088 : 1,113
-------------------- : 869 : 750 783
-------------------- : 32k 60k 693
emmmmmmmmmemmmmmmee: 3,063 1 W,167 ;4,426
--------------------- 15,585 : 15,501 : 18,088

.

Source: Compiled from official statistics of the U.S. Department

of Commerce,
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Table L4.--Polyhydric alcohols and derivatives, not elsewhere enumer-
ated: U.S., imports for consumption, by principal sources, 1964-6T7

1966 ; 1967

Source 1964+ 1965 @

: Quantity (1,000 pounds)
Canada--------=cemmmmmeem - ————— : 1 16 : 315 : 1/ 10,687
West Germany-----=-====-==-cauo- s 695 : T,46T7 : 8,117 : ~  L4,96h4
JaPAN= == e ——————————— :  17h 138 : 18 : 203
Switzerland-=--==cemmomememcana- : 19 : T 10 : 16
United Kingdom=======cecmeemcmm- : Lo 60 12 13
Netherlands---==--ccmeccmmacmnne=n - - - 220 : -
Belgium-Luxembourge============== : - 2,607 - -
FranCe=mmmmmmmmmm - - - - - — e mm : 89 : 35 -3 -
All other-----==cc-cccmcmcnncen-" ¢ 1 T ¢ 3.: 10

Totale-me e m e e e e ¢ 1,028 : 10,405 : 3,695 : 15,893

: Value (1,000 dollars)
C8N8da---=~--==ccmmmcmm———————— : 1 Lo 86 : 1/ kb9
West Germany-=---=--====-== ——————- : 304 : 1,756 : 1,941 : 1,149
Japan=~-=mcecmmm e ———— : ee 4 T ¢ T ¢ IT3
Switzerland-=-=-cecccmmcmcencne= : 27 ¢ 11 ¢ 23 : 37
United Kingdome===-==-emceeemaaax : 33 53 6 : 13
Netherlands--===c-emecnmmcncew—— : - ¢ - 52 : -
Belgium-Luxembourg-=--=-=======cx : -3 600 : -3 -
Frances=-=-=-=ce-ccecccacacccaaa : T 13 : -2 -
All other---=------cccmcmmmnaann : 1 s o7 s 5 3 8

Total-=mmmmem- e ——— ¢ L63 : 2,551 : 2,120 : 5,629

1/ Entered duty free.

Source: Compiled from official statistics of the U.S. Department
of Commerce.
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TSUS
Commod ity item
Amyl acetate---=-----cemmcmncaaan 428.50

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Amyl acetates are a group of organic solvents and extractants of
some importance to various industries but not important in internation-
al trade. In recent years, annual domestic sales have usually exceed-
ed $1 million.

Description and uses

Commercial amyl acetate is a mixture of normal amyl, secondary
amyl, and isoamyl acetate. Amyl acetates are made by the esterifica-
tion of amyl alcohols, usually fusel oil, with acetic acid. Commercial
amyl acetate is sold by grades indicating the purity (e.g., 85-90 per-
cent). It is also sold according to the source from which made, such
as fusel oil, from pentane, or from amyl alcohol produced from hydro-
carbon gases (the oxo process). Commercial amyl acetate is used as a
solvent for lacquers and paints; as an extractant in penicillin manu-
facture; in the manufacture of photographic film, leather polishes,
drycleaning preparations, and nitrocellulose; as a flavoring agent; in
printing and finishing textile fabrics; and as a solvent for phosphors
in fluorescent lamps.

The individual isomeric forms of amyl acetate are produced by
esterifying the corresponding amyl alcohol with acetic acid. Normal
amyl acetate is a clear liquid with a pleasant, sweetish odor resem-
bling that of bananas. Its uses are much the same as those for the
commercial material. Secondary amyl acetate is also a colorless
liquid sold in a technical grade. It is used as a solvent for cellu-
lose compounds and in the manufacture of airplane dopes, leather fin-
ishes, textile sizing, and printing compounds. -Isoamyl acetate is a
colorless liquid derived from the rectification of commercial amyl
acetate. It is used as a solvent and in flavorings and perfumes.
Amyl alcohols and acetic acid, the raw materials for amyl acetates,
are in plentiful supply in the United States.
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98 AMYT, ACETATE

UeS. tariff treatment

The column 1 rates of duty applicaﬁle to imports (see general
headnote 3 in the TSUSA-1969) are ac follows:

TSUS Rate prior to Rate effective
item Commodity Jan, 1, 1968 Jan, 1, 1972
428,50 Amyl acetate------ 2¢ per 1b, 1¢ per lb.

The rate effective January 1, 1972, represents the final stage
of a concession granted by the United States in the sixth round of
trade negotiations under the General Agreement on Tariffs and Trade.
The first of five annual stages of the reduction became operative
January 1, 1968. Rates of duty for the individual stages are given in
the TSUSA-1969, an excerpt from which is reproduced as appendix A to
this volume. The rate shown above as existing prior to January 1,
1968, had remained unchanged under the TSUS from August 31, 1963 (the
effective date of the TSUS), through 1967. The ad valorem equivalent
of the specific rate of duty in effect prior to January 1, 1968, based
on a price of 16.5 cents per pound, was 12,1 percent.

U.S. producers

Tn 1966, amyl acetates were produced in the United States by
six companies., Two are medium-sized firms engaged in the production
of organic chemicals mainly for use in flavor and perfume chemicals,
One is a fairly large firm which makes beverage alcohols and organic
chemicals by fermentation. The remaining three are very large
chemical companies which produce a great variety of chemicals. The
producing plants are situated in the eastern part of the United
States and on the gulf coast, and for none of the producers are amyl
acetates a major source of income.

U,S. production

U,S. production of amyl acetates amounted to 10,3 million pounds
in 1959 and decreased to 7.8 million pounds the following year.
Since 1960, annual production has varied between 6.4t million pounds
in 1963 and 9.5 million pounds in 1961, Production in 1964--the last
year for which statistics are published by the Tariff Commission--
amounted to 8,7 million pounds (see table). Significantly increased
production in the future is not foreseen.
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U.S. imports and exports

U.S. imports of amyl acetates are very unimportant. In 1959,
imports amounted to 26,000 pounds, valued at $5,000, all from Italy.
In 1962, 10 pounds was entered from Switzerlend and in 1964 68,000
pounds, valued at $8,500, from West Germany. No imports were reported
for 1965 and 1966. U.S. exports of amyl acetates are believed to be
very small, ’
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Amyl acetates: U.S. production and sales, 1961-64

f f Sales
Year ¢ Production : :
Unit
: ; Quantity : Value 3 S
: 1,000 : 1,000 : 1,000 : Per
¢ pounds ¢ pounds : dollars : pound
1961lmmmmmmmmmmm e e : 9,515 : 6,850 : 1,712 : $0.25
1962~ == -mmmm e ———— e 2 8,225 : 5,738 :+ 1,000 : 17
1963=m-mmmmmmmmmmmmmm—— - : 6,361 : 6,012 998 ¢ .17
196 m e e e e : 8,66k : 7,106 : 1,193 : 1T

Source: . U.S. Tariff Commission: Synthetic Organic Chemicals,
United States Production and Sales.
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TSUS
Commod ity item
Butyl acetatem=-m=-=m-ecmmemaann- 428,52

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendis A to this volume).

U.S. trade position

Butyl acetate has some importance in international trade and is
an important item in the consuming industries. U.S. production in
1966 was about 130 million pounds; domestic sales in 1966 were 135
million pounds, valued at $12,9 million. Imports of butyl acetate
have been very small. Exports are quite large, accounting for 36
percent of domestic production in 1964 and for 18 percent in 1966.

Description and uses

Butyl acetate is available in four isomeric forms which are
produced by reacting the appropriate butyl alcohol with acetic acid.
Normal butyl acetate is a clear liquid which is an important solvent
in the production of lacquers, pyroxylin solutions, leather and air-
plane dopes, perfumes, and flavoring materials. Tt is also a good
solvent for natural and synthetic gums and resins. Secondary butyl
acetate is a good solvent for nitrocellulose, lacquers, nail enamel,
and celluloid products. Tertiary butyl acetate is a solvent and has
been suggested by the trade as an antiknock agent in motor fuels.
Isobutyl acetate, a colorless liquid with a fruity odor, is used as
a solvent for nitrocellulose and lacquers and in perfumes and flavor-
ing materials. The basic materials for making butyl acetate (butyl
alcohols and acetic acid), materials derived from petroleum, are in
plentiful supply in the United States.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan, 1, 1960 Jan. 1, 1972
428,52 Butyl acetate----= 3.5¢ per 1b. 1.7¢ per lb.

The rate effective January 1, 1972, represents the final stage
of a concession granted by the United States in the sixth round of
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trade negotiations under the General Agreement on Tariffs and Trade,
The first of five annual stages of the reduction became operative
January 1, 1968. Rates of duty for the individual stages are given

in the TSUSA-1969, an excerpt from which is reproduced as appendix A
to this volume. The rate shown above as existing prior to January 1,
1968, had remained unchanged under the TSUS from August 31, 1963 (the
effective date of the TSUS), through 1967. The ad valorem equivalent
of the specific rate of duty in effect prior to January 1, 1968, based
on imports in 1967, was 20.7 percent.

U.S., consumption

U.S. consumption of butyl acetate in recent years has ranged
from 75 million to slightly more than 100 million pounds a year. This
consumption has been slowly rising and will probably continue to do
so. Normal butyl alcohol accounts for about TO percent of consump-
tion, and isobutyl and other isomers, for the remaining 30 percent.

U.S. producers

Butyl acetate is produced in the United States by seven very
large chemical companies which are deeply involved in the manufacture
of many petrochemicals. The plants producing butyl acetate are
situated in New Jersey, Texas, Pennsylvania, Tennessee, and West
Virginia. Butyl acetate is a minor product for the producing com-

" panies and is not a major source of income for any of them.,

U.S. production

U.S. production of butyl acetate increased from 114.6 million
pounds in 1961 to 131.5 million pounds in 1965 then declined slightly
in 1966 (table 1), Except for 1962 and 1966, production of butyl
acetates in each year exceeded that in the previous year,

Sales were 98.0 million pounds, valued at $12.7 million in 1961,
and 135.2 million pounds, valued at $12.9 million, in 1966, The
sales trend has been steadily upward and should continue during the
next few years. The average unit value for all butyl acetates de-
clined from 13 cents per pound in 1961 to 10 cents per pound in 1966.

U.S. imports

From 1958 to 1961 there were no imports of butyl acetate into
the United States. In 1962, 162,260 pounds, valued at $9,01%, was
entered from Canada. Imports of butyl acetate in 1963 and l96h, all

December 1968
4:6



BUTYI, ACETATE 103

from West Germany, amounted to 1,764 pounds, valued at $1,706, and
11,243 pounds, valued at $10,916, respectively. In 1965 Canada and
Denmark shipped to the United States 53,100 pounds and 22,185 pounds,
valued at $30,267 and $10,760, respectively. In 1966 the total for
all countries amounted to only 1,598 pounds, valued at $320. Imports
in 1967, all from Japan, amounted to 20,000 pounds, valued at $3,376.

U.S. exports

Exports of butyl acetate from the United States have been sub-
stantial in recent years, amounting to 35.8 million pounds in 1961
and 42.5 million pounds in 1964 (teble 2). Exports declined in 1965
and 1966, amounting to 37.8 million pounds and 23.3 million pounds,
respectively. Up to 1961 the principal foreign markets for U.S.
butyl acetate were Belgium, the Netherlands, and Mexico, in that
order; in 1961 and since the principal foreign buyers have been
Belgium, Colombia, the Netherlands, Hong Kong, and Mexico.

World production and trade

The European Economic Community, Great Britain, and Japan, with
their extensive petrochemical complexes, produce butyl acetate along
with associated products. Butyl acetate is not likely to become an
important factor in world trade in the immediate future.
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Table 1l.--Butyl acetste: U.S. production and sales, 1961-66

f f Sales
Year ¢+ Production : : :

: : Quantity : Value : Unib

. . . . value

: 1,000 : 1,000 : 1,000 : Per

: pounds : pounds : dollars : pound
0.2y TR — . 114,567 : 98,01k : 12,725 :  $0.13
1962mm=mmmmmmmmmm e ————— : 88,567 : 101,810 : 12,606 : s12
1963---m==mmmmmmmemememe—a: 111,558 ¢ 105,901 : 12,02k : 211
196k cmemmmmmmmm e mmmwmmemms 116,593 @ 112,822 @ 11,539 .10
1965-=======mmmmmm e ¢ 131,511 : 123,27k : 11,817 : =10
1966-======mmmmmmm e e : 129,543 : 135,215 : 12,885 : .10

Source: U.S. Tariff Commission, oynthetic Organic Chemicals,

United States Production and Sales,
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Table 2.--Butyl acetate:

BUTYL ACETATE

dise, 1961-67

U.S. exports of domestic merchan-

105

ALl : H H H
Year ‘ coun- ° Belgium ® Colombia Nithzr- * Mexico * Hong : s
* tries : s ands ¢ ¢ Kong : other
Quantity (1,000 pounds)
1961--—; 35,765 : 12,598 . 759 : 15,912 : 2,086 . 1,206 : 3,204
1962---: 28,327 : 10,948 : 251 ¢ 12,k96 : 1,684 : 354 : 2,59k
1963---2: 34,535 ¢ 14,598 : 761 ¢+ 15,215 : 1,181 : 608 : 2,172
1964---: 42,545 ¢ 25,61k : 1,074 ¢ 10,243 : 1,125 : 1,167 : 3,322
1965--~-2: 37,754 ¢ 32,070 : 616 : - "L81 1,026 : 3,561
1966---: 23,267 + 16,048 : 1,771 ¢ - 103 : 1,866 : 3,479
1967---: 27,121 : 10,210 : 3,313 : 6,787 : - & 1,175 : 5,636
: Value (1,000 dollars)
1961---; 4,403 : 1,577 : 121 1,771 : 287 : 161 :. 1486
1962--=: 2,920 : 972 36 ¢ 1,266 : 224 W6 ¢ 376
1963---: 3,390 ¢ 1,306 : 100 ¢ 1,455 ¢ 155 : 7T : 297
1064---1 1,132 : 2,365 : 138 : 912 : 140 : 132 : kb5
1965---: 3,468 : 2,777 : 78 : -z 56 ¢+ 118 1 439
1966---: 2,120 : 1,325 : 218 -3 18 ¢ 137 ¢ Le2
1967---: 2,468 : BLT 428 : 419 - 9% : 678
Sourcé: Complled from official statistlcs of the U.Se Department

of Commerce.
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TSUS
Commodity item
Ethyl acetate=m=-emceccaoaaooao 428.58

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Ethyl acetate is one of the most important solvents used by the
consuming industries. Production of ethyl acetate in 1966 was about
122 million pounds; sales were 115 million pounds, valued at $11 mil-
lion. Ethyl acetate is not an important commodity in international
trade.

Description and uses

Ethyl acetate is a colorless, flammable liquid with a pleasant
odor. It is produced by the reaction of ethyl alcohol with acetic acid
in the presence of sulfonic acid. The sale of ethyl acetate, like
ethyl alcohol, is subject to Government regulation. Ethyl acetate is. .
available in three grades: Commercial 85-88 percent, 95-98 percent,
and 99 percent. Ethyl acetate, a fast-drying solvent, is used as a
solvent for nitrocellulose, ethylcellulose, shellac, certain synthetic
rubbers and vinyl resin, and cellulose acetate. It is also used as a
solvent for inks, as a solvent and cleaning fluid in the textile in-
dustry, and in organic synthesis.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 19638 Jan., 1, 1972
428,58 Ethyl acetate----- 1.5¢ per lb. 0.75¢ per 1b.

The rate effective January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became effective January
1, 1968. Rates of duty for each of the individual stages are given in
the TSUSA-1969, an excerpt from which is reproduced as appendix A to
this volume. The rate shown above as existing prior to January 1, 1968,
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had remained unchanged from August 31, 1963 (the effective date of
the TSUS), through 1967. The ad valorem equivalent of that specific
rate of duty on ethyl acetate, based on imports in 1967, is 21.6
percent.,

U.S. consumption and production

U.S. consumption of ethyl acetate is approximately equal to
domestic production. Production was fairly steady during the period.
1961-66, amounting to more than 100 million pounds a year (table 1).
Production increased in each year except 1962 and 1965, when slight
declines occurred. Production in 1966 recovered to 122 million pounds .
This upward trend in production probably will not continue, because of
the increased use of methyl ethyl ketone (item 427.62) which is lower
in price, for solvent purposes. Trade sources estimate that more than
90 percent of the ethyl acetate used in the United States is for sol-
vent purposes. The remainder goes into chemical manufacture or is
exported.

U.S. producers

Ethyl acetate is produced in the United States by six companies
in eight plants, one each in Massachusetts, Michigan, New Jersey,
Pennsylvania, Tennessee, and West Virginia, and two in Texas. The
producing companies are all very large chemical manufacturers which
make a large variety of products; ethyl acetate is not a major source
of income for any cof them.

U.S. imports and exports

U.S. imports of ethyl acetate have been small in relation to do-
mestic production (table 2). Prior to 1966, the bulk of the imports
originated in Canada. In 1966 Japan replaced Canada as the largest
foreign supplier of ethyl acetate to the United States. Exports of
ethyl acetate are not separately classified in the official statis-
tics; they are estimated by trade sources to amount to about 5 per-
cent of domestic production,

Foreign production and trade

Ethyl acetate is produced in considerable volume by members of
the Furopean Economic Community, the United Kingdom, and Japan.
Ethyl acetate is not an important commodity in international trade.
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Table l.--Ethyl acetate: U,S. production and sales, 1961-66
. f Sales
Year E Production }/ E S—— i otue E Unit
: : e A ' value

: 1,000 :

: pounds :
1961 m-memmmm e H 102,325 :
1L AR : 101,879 :
1963-=cemmmmcmccmemcmaeee : 117,507 :
1960 amc e mm e e : 117,746
1965mmmmmmmmmmm e e : 114,013 :
OB B o s : 121,596 :

s+ 1,000 : Per

1,000 g Per
pounds : dollars : pound
86,075 : 9,835 : $0.11
90,149 : 10,230 : .11~
107,692 : 11,830 : .11
101,212 : 10,366 : .10
100,197 : 10,425 : .10
114,909 : 11,218 wit)

1/ 85-percent-pure basis.

Source: U.S., Tariff Commission, Synthetic Organic Chemicals,

United States Production and Sales.
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Teble 2.--Ethyl acetate: U.S. imports for consumption, by

principal sources, 1961-6T

Year : All. ; Canada ; Other
. countries |

Quantity (1,000 pounds)
1961n mmmmmmmmmmmmmmmmmmm e m e e 2,153 1 2,453 -
1960-mcmmmmmmmmmm——mm e ———————————— : 1,458 : 1,435 23
1963=mmmmmmmm e mmmm ——————————— 1,094 ¢ 1,094 -
igg‘;" """""""""""""""" : l:gg;{; : l)gg;i : -
1966m-mm=mmmmmmmmmmmmm PR 3,860 : 1,596 : 1/ 2,26k
196 ==mmmmmmmmmmmmmmmmmm e — o s m o e : 2,277 : 1,038 : 1/1,239

‘ : Value (1,000 dollars)
03 DS : b ; 3k -
1962~ mmmmmmm e mmmmm e —— e e : 180 : 171 9
1963=-mmmmmmmmmmmmm e m e ] 116 : 116 -
B L ettt Ll g 109 : 109 : -
1965mmmmmmmmm ————————————— : 76 : 76 : -
1966 mmmmmmmmm—— = 262 ¢ 118 : 1/ 1k
1967 mmmmmmmmmmmmm s mm e —m— e m s e 158 i T8 : 1/ 8

1/ All from Japan.

Source: Compiled from official statistics of the U.S. Department

of Commerce.
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TSUS
Commod.ity item
Vinyl acetatemmmmemmcmcmccm—— m———————— 428,68

Note.=~~For the statutory description see the Tariff Schedules of the
United States Annotated (TSUSA-1969) (pertinent sections thereof are
reproduced in appendix A to this volume).

U.3. trade position

Vinyl acetate is a very important industrial chemical which is
produced domestically in large volume. In 1966, domestic production
amounted to 606 million pounds; sales were 254 million pounds, valued
at $27 million. The difference between the quantities produced and
those sold consisted largely of the amount consumed by the producing
companies in the manufacture of polyvinyl acetate resins. Vinyl ace~
tate generally is not an important item in international trade be=
cause most countries that use it also produce it.

Description and uses

Vinyl acetate is a colorless, flammable liquid with a sharp but
not unpleasant odor. It is commercially available in the technical
grade, which is stabilized against polymerization with hydroquinone
or diphenylamine inhibitors. The material is produced principally
by the vapor-phase process, in which gaseous acetic acid and acetylene
are reacted in a heated vessel in the presence of charcoal and cata-
lytic agents. One new plant in Texas uses a liquid-phase process,
with ethylene and an acetic radical probably derived from sodium
acetate, Another new plant uses acetaldeyde and acetic anhydride to
form ethylidere diacetate, which then dissociates into acetic acid
and vinyl acetate.

Virtually all of the vinyl acetate produced is polymerized to
polyvinyl acetate resins (see summary for TSUS item L445.L40), either
by the original producers of the vinyl acetate or by about 60 poly-
vinyl acetate producers that purchase this raw material. There are
no difficult technical problems in the transporting cf vinyl acetate
monomer . ‘
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
428,68 Vinyl acetate--- 1.25¢ per lb. 0.6¢ per 1lb,
+ 6.,25% ad val. + 3% ad val.

The rate effective January 1, 1972, is the final stage of a con-
cession granted by the United States in the sixth round of trade nego=
tiations under the General Agreement on Tariffs and Trade, The first
of the five annual stages of the reduction became effective
January 1, 1968. Rates of duty for the individual stages are given
in the TSUSA-1969, an excerpt from which is reproduced as appendix A
to this volume. The rate shown above as existing prior to January 1,
1968, remained unchanged from August 31, 1963 (the effective date of
the TSUS) through 1967. The ad valorem equivalent of the compound
rate of duty in effect prior to January 1, 1968, based on imports in
1967, was 15.4 percent.

U.S. producers

In 1968 there were seven U.S. companies producing vinyl acetate
in nine plants, one each in Kentucky, Louisiana, New York, and West
Virginia, and five in Texas. Six of the producers of vinyl acetate
are very large, diversified chemical companies. The seventh producer
specializes in the manufacture of adhesives, starches, resins, and
chemicals. One of the leading producers completes its vinyl acetate
requirements with material imported from Canada. For every producer,
there are many products that individually are more important as
sources of revenue than is vinyl acetate.

U.S. production and consumption

U.S. production of vinyl acetate (much of it captive) increased
from 273 million pounds in 1961 to 405 million pounds in 1963, and
605 million pounds in 1967 (see accompanying table). Sales of vinyl
acetate by domestic producers were 169 million pounds, valued at $25
million, in 1961 and 254 million pounds, valued at $27 million, in
1966. These figures show the large increase in both captive produc-
tion, and production for sale, of vinyl acetate, and they reflect the
substantial decline in price. Total U.S. consumption was probably at
least as large as domestic production in every year of the period
under review.
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Imports and exports

U.S. imports of vinyl acetate declined from a peak of 42.L million
pounds in 1961 (equivalent to 17 percent of domestic production) to
23.3 million pounds in 1966 (equivalent to 4 percent of domestic pro-
duction). Virtually all of the imports of vinyl acetate came from
Canada. Small quantities were imported regularly from Japan and ire-
regularly from West Germany, Switzerland, and the Netherlands.

U.S. exports of vinyl acetate are not separately classified in
official statistics.

Foreign production and trade

Vinyl acetate is produced in substantial quantities in Japan,
Canada, West Germany, France, Italy, and the United Kingdom. With the
exception of exports by Canada to the United States and by European
countries and Canada to the United Kingdom, vinyl acetate apparently
does not enter into international trade in significant quantities.
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Vinyl acetate:

VINYL ACETATE

sumption, by principal sources, 1961-67

U.S. production, sales, and imports for con-

¢! Produc- *

Imports for consumption from--

Year . "o . Sales NN . . AlL
Pt 1/ ¢ : : :
L on L : . countries : canada . Japan . ,tper
Quantity (1,000 pounds)
1961l mmmmmmmee: 273,491 ; 168,903 : 42,366 ; 41,481 ; 762 ; 123
1962=am—mmmma: 317,912 : 189,330 : oh,6Lh5 : 24,221 ¢ 292 : 132
1963 mmmmmm : Lo5,252 : 171,806 : 22,420 : 21,549 : 607 : 264
196hmmm e e : 440,331 : 217,310 : 17,523 : 16,914 : U459 : 150
1965 mmm e 511,951 . 259,099 : 17,508 : 16,856 : 608 : Ll
1 OB Emiarsrmmmsmnais 605,54 : 254,239 23,288 : 22,833 : 395 : 2/
1967 3/==m===: 605,055 : L/ 25,965 : 25,400 : 565 : -
vValue (1,000 dollars)
072 ) R — 41,000 2ly, 880 ; 6,815 ; 6,419 ; 367‘2 29
1962mmammmmmm 44,500 26,350 : 3,665 : 3,477 : 159 : 29
1963mmmmmmmme 52,700 22,703 : 3,071 = 2,745 : 255 : 71
o) TP —— 48,400 2L, 731 2,381 : 2,198 : 152 : 31
1965=mmmmmemercn 56,300 : 27,837 : 2,373 + 2,173 : 187 : 13
1966mmmmmm et 66,600 : 27,204 : 3,136 : 3,021 : 115 : 5
1967 3/mmmmmm: L/ L/ 3,491 : 3,327 16k : -

l/ Value of productlon calculated by using unit value of sales.
2/ Less than 500 pounds.

3/ Preliminary.
L/ Not available.
/ Less than $500.

Source:

Production and sales, U.S. Tariff Commission, Synthetic

Organic Chemicals, United States Production and Sales; imports com=-

piled from official statistics of the U.S. Department of Commerce.
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ESTERS OF MONOHYDRIC ALCOHOLS AND ORGANIC AND INORGANIC ACIDS (EXCEPT
HYDROGEN SULFIDE AND HYDROGEN HALIDE ACIDS), NOT ELSEWHERE ENUMERATED

TSUS
Commodity item
Esters of monohydric alcohols and organic

or inorganic acids (except hydrogen

sulfide and hydrogen halide acids):
Diethyl sulfate and dimethyl sulfate---- 428.54
Ethyl acrylate-----=--r--cc-omcccmcnono- 428.62
Ethyl methacrylater—e——— ————m mesass e 428.64
Methyl acrylate----------------c----c-=- 428.66
Other esters not elsewhere enumerated--- 428.72

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Annual U.S. production of the miscellaneous esters of monohydric
alcohols and organic and inorganic acids covered in this summary
amount to about a billion pounds, valued at more than a third of a
billion dollars. Imports and exports of these esters are not signi-
ficant in international trade; U.S. imports in 1967 amounted to 10:1
million pounds worth $3.2 million, while exports of certain specified
esters in the same year totaled 17.6 million pounds worth $4.2 million.

Description and uses

This summary covers all esters of monohydric alcohols and organic
and inorganic acids except amyl, butyl, ethyl, and vinyl acetates,
which are treated in separate summaries (TSUS items 428.50, 428.52,
428.58, and 428.68, respectively). 1/ This summary includes, in ad-
dition to simple esters, those having an epoxide, ether, acetal, or
lactone function, or a halogen, sulfur, or metallic atom. Esters
having an acid, aldehyde, or ketone function, or a nitrogen atom are
classified under their respective groups.

Of approximately 170 esters covered in this summary, the fol-
lowing esters and ester groups are the most important commercially:
Esters of acrylic and methacrylic acid; malathion and about a dozen
more organophosphorus insecticides and herbicides; miscellaneous
plasticizers, including esters of azelaic, citric, acetylcitric, and
phosphoric acids; and other individual chemicals, such as diethyl

1/ Other important esters not covered in part 2 are in TSUS items
460.80, 490.90, 490.92, and 490.94.
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maleate and malonate, diethyl and dimethyl sulfates, ethylidene dia-
cetate, diethyl silicate, propyl and isopropyl acetates, isopropyl
chloroformate, methyl acetoacetate, diethyl and dimethyl phosphoro-
chlorethionate, and ethyl, methyl, and tributyl phosphates. These
esters are produced by the reaction between the appropriate alcohol
and a corresponding acid, usually in the presence of a catalyst. The
acrylic esters covered in this summary are used in the manufacture of
acrylic resins; the other esters are used principally as industrial
solvents, in organic chemical synthesis, in insecticides and herbi-
cides, and as plasticizers.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 invthe TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972

Esters of monohydric al-
cohols: and organic
or inorganic acids
(except hydrogen
sulfide and hydrogen
halide acids): 1/

428.54 Diethyl sulfate and

dimethyl sulfate---- 10.5% ad val. 5% ad val.
428.62 Ethyl acrylate-------- 10.5% ad val. 5% ad val.
428.64 Ethyl methacrylate---- 10.5% ad val. 5% ad val.
428.66 Methyl acrylate------- 10.5% ad val. 5% ad val.
428.72 Other esters not else-

where enumerated---- 10.5% ad val. 5% ad val.

1/ Language 'and organic or inorganic acids (except hydrogen sul-
fide and hydrogen halide acids)' added by Public Law 89-241, effec-
tive Dec. 7, 1965.

The rates effective January 1, 1972, represent the final stage of
concessions granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reductions became operative
January 1, 1968. Rates of duty for the individual stages are given in
the TSUSA-1969, an excerpt from which is reproduced as appendix A to
this volume. The rates shown above as existing prior to January 1,
1968, had remained unchanged from August 31, 1963 (the effective date
of the TSUS), through 1967.
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ESTERS OF MONOHYDRIC ALCOHOLS AND ORGANIC AND INORGANIC ACIDS (EXCEPT
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U.S. consumption and production

In 1966, total production amounted to slightly more than 1 billion -
pounds, valued at $340 million. Approximately 50 of the esters covered
here have a value of production of at least $1 million each, and to-
gether accounted for 93 percent of the total quantity of production and
77 percent of the total value. The acrylic and methacrylic acid esters
accounted for approximately 60 percent of the total quantity of the
esters produced and 41 percent of the total value. U.S. consumption
equals production plus a very small amount of imports less a slightly
larger amount of exports.

Producers

The esters included in this summary are produced by 57 companies.
In 1966 four very large producers accounted for 73 percent of the
total quantity and 67 percent of the total value of the esters pro-
duced. The bulk of the production is concentrated in the East and
South. For the most part, these companies make a large variety of
other products, and these esters are not a significant source of in-
come for any of them.

U.S. imports and exports

U.S. imports of the esters covered in this summary increased from
1,993,000 pounds, valued at $890,000, in 1964 to a high in 1966 of
17,891,000 pounds, valued at $4,760,000; imports in 1967 amounted to
10,151,000 pounds, valued at $3,167,000 (see table). The principal
supplying countries were West Germany, Japan, the Netherlands, the
United Kingdom, Switzerland, and Canada. An analysis of available im-
port documents for 1966 showed that the principal materials imported
were as follows: Methyl methacrylate, from West Germany and Japan;
ethyl acrylate, principally from Japan but also from West Germany and
France; methyl acrylate, principally from West Germany; butyl lactate,
from the United Kingdom; and ethyl lactate, principally from the
Netherlands and Japan.

Official export statistics for the esters covered in this summary
are available only for 1966-67. In 1967 the United States exported
10.0 million pounds of ethyl acrylate monomer, valued at $2.3 million,
principally to Australia, Mexico, the Netherlands, Canada, and
Argentina. In 1967, exports of butyl, 2-ethyl hexyl, and methyl
acrylate monomers amounted to 7.6 million pounds, valued at $1.9 mil-
lion, and went principally to Canada and Australia.
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In 1966, exports of ethyl acrylate monomer totaled 6.8 million
pounds, valued at $1.6 million, with Canada being the largest customer,
In 1966, exports of butyl, 2-ethyl hexyl, and methyl acrylate monomer
amounted to 13.1 million pounds, v.lued at $3.1 million; the chief
importers of this material were the United Kingdom, Belgium, Australia,
Mexico, Canada, and France.

Foreign production and trade

Although precise statistics are not available, almost all of the
countries in Western Europe, as well as Japan, produce esters of
monohydric alcohols and organic and inorganic -acids in considerable
quantities.
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Esters of monohydric alcohols and organic and inorganic acids, not
elsewhere enumerated: U.S. imports for consumption, by principal
sources, 1964-67 i

Source ©o1964 S 1965 1966 . 1967

Quantity (1,000 pounds)

West Germany------=--=--- ! 218 : 688 : 9,399 : 5,610
Japan------------mmmmen- i - 125 : 5,327 : 1,219
Netherlands------------- 3 124 : 324 : 1,019 : 708
United Kingdom---------- : 407 : 424 986 : 523
Switzerland------------~ . 403 : 183 : 368 : 574
“France--------=--mcec-u- ) 1: 34 449 : 308
Canada-------===-===---- s 838 : 458 269 : 778
All other---------=------ : 2 - 74 : 431

Total--=====ccmmccu- 171,993 : 2/ 2,236 : 5/ 17,891 : 4/ 10,151

Value (1,000 dollars)

West Germany----------=-- : 186 : 461 : 1,910 : 1,206
Japan----------c--c----- : - 50 : 1,042 : 233
Netherlands------------- : 40 : 128 : 513 : "~ 565
United Kingdom---------- : 177 189 : 1606 : 206
Switzerland------------- : 384 225 ¢ 466 : 637
France------=-==-=--ccce-n : 1: 10 : 115 : 88
Canada-----===-~-==--=--- A 93 : 58 : 29 : 100
All other-------=-vcoc-w- 3 9 : -1 79 132

Total---=-=-----=--- : 1/ 890 : 2/ 1,121 : 3/ 4,760 : 4/ 3,167

1/ Includes 168 thousand pounds of diethyl sulfate and dimethyl
sulfate, valued at 15 thousand dollars, from the United Kingdom.

2/ Includes 161 thousand pounds of diethyl sulfate and dimethyl
sulfate, valued at 14 thousand dollars from the United Kingdom.

3/ Includes 257 thousand pounds of diethyl sulfate and dimethyl
sulfate, valued at 21 thousand dollars, from the United Kingdom; 4.5
million pounds of ethyl acrylate, valued at 870 thousand dollars,
mostly from Japan but also from West Germany, France, Canada, and
Spain, in that order; and 1.3 million pounds of methyl acrylate,
valued at 194 thousand dollars, mostly from West Germany.

4/ Includes 210 thousand pounds of diethyl sulfate and dimethyl
sulfate, valued at 18 thousand dollars, from the United Kingdom.

Source: Compiled from official statistics of the U.S. Department
of Commerce.
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TSUS
Commodity item
Ethylene oxide==—m—=—————m—eemome—— 428.84

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

U.S. consumption of ethylene oxide, one of the leading petro-
chemical intermediates, has been increasing rapidly. Generally, the
producers use about 90 percent of domestic output (total output amounted
to 2.3 billion pounds in 1967). U.S. imports are negligible. Virtually
all of the producing countries consume practically all of their own
production.

Description and uses

Ethylene oxide is a toxic, explosive gas under normal atmospheric
conditions. Consequently, for shipment, it is liquefied and trans-
ported in specially designed tank cars and trucks. :

Ethylene oxide is produced principally by the catalytic oxidation
of ethylene (item 429.50) with either air or oxygen. A relatively
small smount is produced by the older method of alkaline hydrolysis of
ethylene chlorohydrin (item 428.22).

The major derivative of ethylene oxide is ethylene glycol (item
428.34), which is used as an automotive antifreeze. Other important
derivatives are polyester fibers, ethanolamines (item 425.12), poly-
glycol ethers and esters (item 428.46), and certain surface-active
agents (part 8 of schedule 4). The large number of end products made
from derivatives of ethylene oxide includes various plastics materials,
textiles, pharmaceuticals, toilet preparations, agricultural chemicals,
explosives, detergents, hydraulic fluids, and heat-transfer agents for
automotive and aviation vehicles.
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
428.84 Ethylene oxide=—------ 3¢ per 1lb. + 1.5¢ per 1lb. +

15% ad val. 7% ad val.

The rate effective January 1, 1972, represents the final stage of
e concession granted by the United States in the sixth round of trade
negotistions under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January 1,
1968. Rates of duty for the individual stages are given in the TSUSA-
1969, an excerpt from which is reproduced as appendix A to this volume.
The rate shown above as existing prior to January 1, 1968, remained
unchanged from August 31, 1963 (the effective date of the TSUS), through
1967.

Based on imports entered in 1967, the average ad valorem equiva-
_lent of the rate of duty in effect on December 31, 1967, on ethylene
oxide was 37.6 percent; it was 33.4 percent for the rate in effect on
January 1, 1968.

U.S. producers

In 1966 ethylene oxide was produced by 11 firms at 18 locations,
seven in Texas, three in Louisiana, two in West Virginia, and one
each in California, Indiana, Kentucky, New Jersey, Pennsylvania, and
Puerto Rico. The producers consist of large petrochemical firms and
subsidiaries operated as Joint ventures of petroleum and chemical
corporations. Most of them also produce ethylene glycol and di-, tri-,
and polyethylene glycols, and half also produce substantial volumes of
ethanolamines and other glycol ethers and esters. '

U.S. production, exports, and imports

Exclusive of exports which are not reported separately, U.S. con-
sumption of ethylene oxide approximates production, since imports are
negligible. U.S. production of ethylene oxide increased rapidly from
1.2 billion pounds in 1958 to 1.5 billion pounds in 1962 and to 2.3
billion pounds in 1966 (table 1). About 90 percent of the ethylene
oxide produced is used by its producers in the manufacture of ethylene
glycol, certain surface-active agents, ethanolamines, and other glycol
ethers and esters.
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Sales of ethylene oxide go principally to the producers of surface-
active agents and other organic chemicals. Sales increased rapidly
from 100 million pounds, valued at $14.3 million (14 cents per pound),
in 1958 to 157 million pounds, valued at $18.6 million (12 cents per
pound), in 1962 and 304 million pounds, valued at $29.6 million (10
cents per pound), in 1966 (table 1). Price reductions resulted from
economies of the direct oxidation process, referred to in description
and uses. ; '

Statistics on imports of ethylene oxide are not available for
years prior to 1964. Imports amounted to 3.5 million pounds, valued
at $518,000, in 1964 and decreased to 1.3 million pounds, valued at
$175,000, in 1967 (table 2). They came principally from Canada, where
the two largest U.S. producers have plants. Much of the duty collected
on imports of ethylene oxide is refunded under drawback on exports of
derivatives in which the material is used.

Foreign production and trade

Ethylene oxide is produced at more than a score of plants in
Eastern Europe, five in Japan, and less than a dozen plants in other
parts of the world. The major U.S. producers manufacture abroad
through their affiliates, but they do not account for a large share of
foreign production. '
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Table l.--Ethylene:oxide: U.S. production and sales, 1961-67

. . Sales
Year ' Production '——
§ H . $ Unit
; Quantity : Value . value
1,000 : 1,000 : 1,000 : Per

' pounds : pounds : dollars : pound

1961 ; 1,355,957 ; 128,072 ; 17,025 : $0.13

1962 ——— - -—: 1,517,968 : 156,880 : 18,639 : .12
1963 ' ———=—-: 1,888,760 : 170,386 : 18,698 : .11
1964 : 2,163,035 : 198,209 : 20,502 : .10
1965mm e e e e : 2,189,798 : 255,952 : 25,994 : .10
1966 — -: 2,326,901 : 304,162 : 29,598 : .10
1967 -—-: 2,307,831 : 301,705 : 26,931 : .09

Source:. U.S. Tariff Commission, Synthetic Organic Chemicals, United
States Production and Sgles.

Table 2.--Ethylene oxide: U.S. imports for consumption,
by principal sources, 1964-6T7

Source C 196k Y1965 ¢ 1966 ¢ 1967

Quantity (1,000 pounds)

Canada - -—; 3,493 ; 305 ; 145 ; 1,244

West Germany ’ —— 21 : 127 113 : Th
All other e e s 1/ 2 - ;g 1
Total - ———=: 3,514 @ 432 259 ¢ 1,319

Value (1,000 dollars)

— ——— —ee—i 509 : b o1 157

West Germany-———m—————————m——————— : T 3 26 : 21 17
All other- - - 2 - 1 : 1
Total=———- -_— - 518 : . 70 : 43 175

1/ Less than 500 ‘pounds.

Source: Compiled from official statistics of the U.S. Department. of
Commerce.
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TSUS
Commodity item
Propylene oxide-————mmme—mmmme——— 428.86

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

U.S. consumption of propylene oxide, a petrochemical intermediate,
is growing rapidly. Roughly 90 percent of the domestic output (the
total amounted to 81L million pounds in 1967) is used by the producers
themselves. U.S. imports are negligible. Generally, the producing
countries consume the great bulk or virtually all of their own produc-
tion.

Description and uses

Propylene oxide is a volatile, flammable, moderately toxic liquid.
The two most important derivatives of propylene oxide are propylene
glycol (item L428.30) (which is used in the synthesis of plastics and
plasticizers, and as a humectant, hydraulic fluid, and antifoam agent)
and polypropoxy ethers (items 428.40 and 428.46) (which are interme-
diates in the synthesis of polyurethane foams for insulation and up-
holstery padding). Other derivatives include polypropylene glycols
(item 428.46) and surface-active agents (part 8 of schedule L).

Propylene oxide is obtained principally by alkaline hydrolysis of
‘propylene chlorohydrin (item 428.24). Most of the facilities now used
for the production of propylene oxide were formerly used for the pro-
duction of ethylene oxide by the chlorohydrin process. The conversion
followed the construction of facilities for the production of ethylene
oxide by direct oxidation, a more economical process than the older one.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate pridr to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
428,86 Propylene oxide-—=--- 3¢ per 1lb. + 1.5¢ per 1lb. +

‘ 15% ad val. 7% ad val.
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The rate effectiwve January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January 1,
1968. Rates of duty for the individual stages are given in the TSUSA-
1969, an excerpt from which is reproduced as appendix A to this volume.
The rate shown above -as -existing prior to January 1, 1968, had remained
unchanged from August 31, 1963, the effective date of the TSUS), through
1967.

Based on imports entered in 1967, the average ad valorem equivalent
of the rate of duty in -effect on December 31, 1967, on propylene oxide
was 46.2 percent; it was L1.0 percent for the rate in effect on January

1, 1968.

U.S. producers .

In 1967 propylene oxide was produced by six large chemical companies,
at eight locations; three in Texas, two in Michigan, and one each in
Kentucky, Louisiana, :and West Virginia. The five largest producers are
also large producers of wethylene oxide, ethylene glycol, propylene gly-
col, and ethoxy and propoxy ethers and esters.

U.S. consumption, production, and exports

Owing to a rapidly growing demand for polyurethane foams derived
from propylene oxide, U.S. consumption and production of propylene oxide
have enjoyed rapid growth. U.S. consumption of propylene oxide approx-
imates production, since imports are relatively small. U.S. production
of propylene oxide increased rapidly from 288 million pounds in 1959 to
446 million pounds in 1962 and 797 million pounds in 1967 (see accom-
panying table). Almost 90 percent of the propylene oxide produced is
used by its producers in the manufacture of derivatives such as propylene
glycol and propoxy ethers and esters. '

Sales by U.S. producers go principally to producers of propoxy
ethers, surface-active agents, and other organic chemicals. Sales in-
creased rapidly from 35.7 million pounds, valued at $4.8 million, in
1961, to 83.3 million pounds, valued at $8.6 million, in 1966.
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U.S. imports

Statistics on imports of propylene oxide are not available for
years prior to 1964. Imports since that date are given below: 1/

Year Quantity Value Source
(1,000 pounds) (1,000 dollars)

1964 —eaem 955 112 Canada

1965-—==- 617 52 Canada

1966-==—= 22 L West Germany

1967===== 653 63 Canada

Imports from Canada probably originated in an American owned plant.

Foreign production and trade

Propylene oxide is produced in Europe, Japan, and Canada by the
principal producers of ethylene oxide but at fewer locations and in
substantially smaller volume.

1/ Compiled from official statistics of the U.S. Department of
Commerce.
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Propylene oxide: U.S. production and sales, 1961-68

. . Sales
Year ' Production | -
° " Quantity | Value
1,000 : 1,000 : 1,000
pounds = : pounds : dollars
1961 ——-=:  37k,153 : 35,655 : 4,768
1962 ' - 446,199 : 60,091 : T,336
1963 ——— 496,921 : 51,625 : 6,072
196k - 569,060 : 60,319 : 7,583
1965 ———t 604,559 : 69,254 : 8,298
1966 : 710,471 : 83,257 : 8,648
1967 -——= 813,967 :  T5,84T :  T,2UT
1968 - : 1/ 957,824 = 2/ 2/

1/ Preliminary.
2/ Not available.

Source: U.S. Tariff Commission, Synthetic Organic Chemicals, United
. States Production and Sales.
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TSUS

Commodity item

Butylene oxide--—m=————m——mmm——m e 428.80
Epichlorohydrin---<---- -— 428.82
Epoxides not elsewhere enumerated-—---------- 428.88

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

The epoxides in the group covered in this summary are intermediates
for other chemicals and are of limited importance in international
trade. U.S. imports and exports are generally small compared with pro-
duction, which was probably less than 250 million pounds in 1966.

Description and uses

Epoxides 1/ are very reactive organic compounds containing an atom
of oxygen joined to two carbon atoms in a continuous chain, generally
forming a 3~ or 4-membered ring. They are derived principally .from
petroleum and natural gas.

Two more important epoxides--ethylene oxide (item 428.8L) and
propylene oxide (item 428.86) are discussed in separate summaries.
Butylene oxide is used as a scavenger for chlorine-containing compounds
and as an intermediate in the synthesis of polybutoxy ethers but is of
limited commercial importance. Epichlorohydrin--the third most im-
portant epoxide--and other epoxides, such as allyl glycidyl ether and
cycloaliphatic epoxides, are intermediates used in the synthesis of
epoxy resins. Epichlorohydrin is also used as an intermediate for
synthetic glycerine.

Epoxides are produced principally either by the alkaline hydrolysis
of a halohydrin (see separate summary on halohydrins) or by the peroxide
oxidation of a compound containing a double bond.

1/ According to the TSUS order of precedence of functions, the classi-
fication for epoxides includes not only simple epoxides but also those
which contain an ether, acetal, or lactone function, or a halogen, sul-
fur, or metallic atom. The classification does not include epoxides
which contain an acidic, aldehyde, ketone, alcohol, or ester function
or a nitrogen atom (see headnote 1, schedule L, part 2D).
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972

Epoxides and halogen-
ated epoxides:

428.80 Butylene oxide--———- 3¢ per 1b. + 1.5¢ per 1lb. +
15% ad val. 7% ad val.
428.82 Epichlorohydrin---- 10.5% ad val. 5% ad val.
428.88 Epoxides not else- 3¢ per 1lb. + 1.5¢ per 1b. +
where enumerated. 15% ad val. 7% ad val.

The rates effective January 1, 1972, represent the final stages
of concessions granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reductions became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rates shown above as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the effective date of the
TSUS), through 1967.

Based on imports entered in 1967, the average ad valorem equiva-
lent of the rate of duty in effect on December 31, 1967, on other
epoxides was 27.4 percent; it was 24.3 percent for the rate in effect
on January 1, 1968. Imports of butylene oxide or epichlorohydrin in
recent years have not been representative.

U.S. production, exports, and imports

In 1966 epichlorohydrin was produced by three companies and buty-
lene oxide by two. Smaller amounts of other epoxides were produced by
several other companies.

Production of the epoxides in this group is considerably smaller
than production of ethylene or propylene oxides. The exact figures are *
not available for publication but probably did not exceed 250 million
pounds in 1966, though production has been increasing steadily. Exports
are probably small or nonexistent.

Sales of epichlorohydrin by U.S. producers--although substantially
smaller than production--increased rapidly from 12.7 million pounds,
valued at $4.0 million (31¢ per pound), in 1958 to 19.3 million pounds
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valued at $4.8 million (25¢ per pound), in 1962, and 32.0 million pounds,
valued at $7.2 million (22¢ per pound), in 1964, the latest year for
which they have been published (table 1).

Statistics on imports of epoxides are not available for the years
prior to 1964. There have been no imports of butylene oxide or epichlo-
rohydrin since then. Imports of other epoxides increased rapidly from
27,000 pounds, valued at $14,000, in 1964, to 5.5 million pounds, valued
at $1.3 million, in 1966, then decreased to 2.8 million pounds, valued
at $665,000, in 1967 (table 2). West Germany has been the principal
source.
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Table 1.--Epichlorohydrin: Sales by U.S. producers,
1961, 1962, and 1964

: . : . Unit

Year . Quantity . Value s walus

1,000 : 1,000 : Per

pounds : dollars : pound
I 3 Rt . 20,121 : k4,966 : $0.25
1962m e e : 19,287 @ L,78L4 : .25
196 s e e e : 32,045 @ T,165 : .22

Source: U.S. Tariff Commission, Synthetic Organic Chemicals, United
States Production and Sales. ’

Note.--No statistics are available for total U.S. production or sales
in 1963, 1965, 1966, or 196T7.

Table 2.--Epoxides not elsewhere enumerated: U.S. imports
for consumption, by principal sources, 1964-67

Source 196k ' 1965 1966 . 1967

Quantity (1,000 pounds)

West Germany--————m—m—mm——————————— : 27 : 1,048 : 5,407 : 2,77k
Canada=—=—-— e : - - 80 : -
FronCemmmmm—m——m e e : - 2 26 : -
Belgium----- o e e e : - : 1,190 : - -
All other————cmmm e e - - - 2

Total-mmmm—mm—mm e e : 27 : 2,240 : 5,513 : 2,776

f Value (1,000 dollars)

West Germany--——————m=—————e——————— : FRI 261 : 1,313 : 662

Canada——————— e o e : - - 10 : -
France—————mmmee e e - - e} > -
Belgium———mmmmm e e e : - 291 : - -
All other-—————emm e : - - - 3

POt el mmmm e m e e : 1L 554 : 1,328 : 665

Source: Compiled from official statistics of the U.S. Department of
Commerce.
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TSUS
Commodity item

Ethers of monohydric alcohols:
Ethylemm o e e e e e e 428.90
ISOPrOpYlmmmmm e e e e e 428.92
Vinylemm e e e e e e e e 428.94
Other === mm e e e e e e e 428.96
Acetalsmmmmm e e e e e e 429.00

Note.--For the statutory description, see the Tariff Schedules of the
United States Annotated (TSUSA-1969) (pertinent sections thereof are
reproduced in appendix A to this volume).

U.S. trade position

The nonbenzenoid ethers of monohydric alcohols are not important
in international trade because the four most important domestically
produced ethers--bis(2-chloroethyl)ether, ethyl ether, isopropyl ether,
and methyl ether--are primarily obtained as byproducts. The fact that
these four ethers are all highly volatile chemicals and all, except
bis(2-chloroethyl)ether, very flammable is another deterrent to inter-
national trade. Estimated U.S. production of all the nonbenzenoid
ethers was 160 million pounds in 1966.

The nonbenzenoid acetals are not important either in international

trade or in the domestic industry. Imports amounted to only 7,000
pounds in 1967.

Description and uses

Ethers can be described as alcohols in which the hydrogen atom of
the hydroxyl group has been replaced by a hydrocarbon (alkyl) radical.
They are generally stable, neutral compounds. Methyl ether, the
lowest member of the series, is a gas at room temperature and pressure,
and the other ethers covered here are liquids. The individual ethers
covered by this summary are ethyl ether (item 428.90), isopropyl ether
(item L428.92), and vinyl ethers (item 428.94). Also covered here are
other ethers of monohydric alcohols (item 428.96). 1/

;[ According to the TSUS order of precedence of functions, the classi-
fications for ethers of monohydric alcohols include not only single '
ethers but also those which contain a lactone function or & halogen, sul-
fur, or metallic atom. The classification does not include ethers which
contain an acid, aldehyde, ketone, alcohol, ether, or epoxide function or
a nitrogen atom. Ethers of polyhydric alcohols are covered in separate
summaries (items 428.30 through 428.46). Ethers of monohydric alcohols
with a benzenoid or quinoid structure are covered in schedule 4, part 1
of the TSUS.
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Four of the 17 ethers of monohydric alcohols now in commercial
use are of primary interest since they now account for nearly all of
the annual production. They are bis(2-chloroethyl)ether, ethyl ether,
isopropyl ether, and methyl ether. The most important of these four
is ethyl ether, which represents more than 60 percent of the total U.S.
production. Bis(2-chloroethyl)ether is prepared by heating ethylene
chlorohydrin with sulfuric acid; by saturating an aqueous solution of
ethylene chlorohydrin with chlorine and ethylene; or as a byproduct in
the production of glycol from ethylene oxide. The three remaining
major ethers are prepared commercially as byproducts of the manufacture
of their corresponding alcohols from the alkylene olefins (e.g., ethyl-
ene). These four ethers are used as solvents, as extracting mediums,
as reaction mediums, as entrainers for dehydration purposes, as scour-
ing agents for textiles, as intermediates in the manufacture of other
chemicals and plastics, in spot-removing formulations, and in refriger-
ation. A special U.S.P. grade of ethyl ether is used as a general
anesthetic in. surgery.

The four previously mentioned ethers are highly volatile and all,
except bis(2-chloroethyl)ether, are very flammable. Therefore, trans-
portation.costs are relatively high in comparison with production
costs, a condition which makes long-distance shipping of these materials
economically impracticable. For example, ethyl ether has a factory
price of 6 cents a pound, while trade journals list this product at a
delivered price in the east of 11 cents a pound in tank car quantities.

Also covered in this summary are acetals (item 429.00). They are
clear, mobile liquids which are usually prepared by the reaction of an
aldehyde or a ketone with an alcohol and have the general formulas
RCH(OR') and RoC(OR')p, respectively. They may be regarded as the
diethers of the hydrates of carbonyl compounds.

Bis(2-chloroethxy)methane is the only one of the six acetals now
produced that is of commercial significance. It is used almost ex-
clusively as an intermediate in the manufacture of polysulfide rubber.
The other acetals are used as antioxidants in perfumes and soaps, as
process solvents, and as plasticizers. Production statistics may not
be published for the acetals because publication would disclose the
operations of individual producers.

The acetal resins are covered in a separate summary (item L445.50).
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
Ethers of monohydric
alcohols:
428.90 Ethyl-————me— e 2¢ per 1b. 1¢ per 1b.
428.92 Isopropyl=——=—=-——e——- 10.5% ad val. 5% ad val.
428.94 LT R 4\ T ———— 2.5¢ per 1b. 1.2¢ per 1b. +
+ 12.5% ad 6% ad val.
. val.
428.96 Other——-——————e—eee 3¢ per 1lb. + 1.5¢ per lb. +
15% ad val. 7.5% ad val.
429.00 Acetals——m—mmmem—eeee- 3¢ per 1lb. + 1.5¢ per 1b. +
15% ad val. T.5% ad val.

The rates effective January 1, 1972, represent the final stage of
concessions granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reductions became operative January
1, 1968. Rates of duty for the individual stages are given in the -
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rates shown above as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the effective date of the
TSUS), through 1967.

Based on imports entered in 1967, the average ad valorem equiva-
lents of the rates of duty in effect on December 31, 1967, for ethyl
ether, vinyl ether, other ethers, and acetals were 2.9 percent, 17.T
percent, 32.5 percent, and 17.9 percent, respectively; they were 2.6
percent, 15.6 percent, 28.5 percent, and 15.7 percent, respectively,
for the rates in effect on January 1, 1968.

U.S. consumption

U.S. consumption of the ethers of monohydric alcohols increased
from about 133 million pounds in 1961 to about 159 million pounds in
1966. Ethyl ether, the most important commodity covered here, has
accounted for 60 percent or more of total annual ether consumption in
recent years. ’ ‘

Ethyl ether, which is obtained as a byproduct in the production of
ethyl alcohol, can be adjusted to demand by converting excess ethyl
ether output to ethyl alcohol (ethanol). Since ethyl ether competes
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with both its starting material, ethylene, and its parent product,
ethanol, as an intermediate in the manufacture of chemicals, the
price level of ethyl ether is influenced by the price levels of the
other two. The production of ethyl ether also depends on the market
demand for ethanol; if the demand for ethanol declines, less ethyl
ether is produced.

The largest single market for ethyl ether is as a chemical inter-
mediate; about 50 to 60 percent of its annual production is now used
for this purpose.

U.S. producers

In 1966, there were 15 U.S. companies producing the nonbenzenoid
ethers of monohydric :dalcohols at 20 plants situated in Texas (four
plants), Louisiana (three), West Virginia (three), Michigan (two), New
Jersey (two), and California, Illinois, Missouri, New York, Pennsyl-
vania, and Virginia (one each). During 1966, ethyl ether was produced
by six of these firms:at seven plants in seven States. The producers
of ethers of monohydric alcohols range from medium size to the very
largest members of the chemical industry. They are all highly diversi-
fied companies and make a variety of chemicals.

Captive use of ethers to make other products is insignificant.
For example, in 1966 about 63 percent of total ether production and
more than 87 percent of the ethyl ether output were sold in the open
market .

In 1966 the acetals were produced by four companies--in Indiana,
Michigan, New Jersey, and Texas. The producing firms range from medium
in size to among the largest in the chemical industry. The acetals
account for only a negligible portion of the producers' annual income.

The most important of the nonbenzenoid acetals, bis(2-chloro-

ethoxy )methane, is used entirely by the producer in the manufacture of
other products.

U.S. production

U.S. production of all nonbenzenoid ethers of monohydric alcohols
increased from 134 million pounds in 1961 to 160 million pounds in 1966
(see accompanying table). During this period, production of ethyl ether
sccounted for 65 to Tl percent of the total annual ether output. The
production of ethyl ether followed the same trend as the total ether
production, increasing from 91 million pounds in 1961 to 107 million
pounds in 1966.
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The average unit value for the total ether production was T cents
a pound in 1961, increased to 7.6 cents a pound in 1965, and then in-
creased again in 1966 to 8.6 cents a pound; however, ethyl ether, all
grades, has had an average unit value of 6 cents a pound in 1965 and
since, less than the average unit value of 7 cents a pound in 1961,
1963, and 1964. Ethyl ether was 9 cents a pound in 1962.

Statistics on acetal production may not be published; however,
output of these chemicals has increased over the past several years,
owing primarily to the growth of bis(2-chloroethoxy )methane which is
used captively.

U.S. exports

Official export statistics were available for ethyl ether only
through 1964. From 1961 through 196k, exports of ethyl ether ranged
from about 650,000 pounds to nearly 900,000 pounds (see accompanying
table). This represents 1 percent or less of the annual production of
ethyl ether. The major export market for ethyl ether has been Canada,
which accounted for 50 to 7O percent of the total exports from 1961
through 1964. Venezuela, Colombia, Turkey, and Panama alsc have re-
ceived exports of ethyl ether. For 1964 the average export value of
ethyl ether was LL cents a pound.

Exports of acetals, are probably insignificant since the most

important one,'bis(2-chloroethoxy)methane, is used enbirely by the
manufacturer in its own operations.

U.S. imports

Official import statistics were available only for ethyl ether
until after the TSUS became effective on August 31, 1963. There were
no imports of ethyl ether in 1961-6L4 or 1966. Imports of ethyl ether
in 1965 amounted to 11,023 pounds, valued at $12,000, and all came
from Spain; imports in 1967 amounted to 9,000 pounds, valued at $6,243,
and all came from Sweden. There have been no imports of isopropyl
ether reported since the TSUS became effective.

Imports of vinyl ether during the last third of 1963 totaled
112,000 pounds, valued at $23,000. In 1964 all vinyl ether imports
came from West Germany and totaled 779,000 pounds, valued at $255,000.
In 1965, 1966, and 1967 such imports amounted to 321,430 pounds, valued
at $103,671; 178,343 pounds, valued at $87,813; and 135,142 pounds,
valued at $65,059, respectively. West Germany and Japan accounted
for all the vinyl ether imports in 1965, 1966, and 1967, with West
Germany accounting for 80 to 98 percent of the annual total during
these years.
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Imports of other ethers of monohydric alcohols amounted to 2,000
pounds, valued at $700, during the last third of 1963, and to 75,000
pounds, valued at $40,000, in 196L4. 1In 1965, 1966, and 1967, imports
of these ethers amounted to 413,245 pounds, valued at $217,298;
1,452,392 pounds, valued at $196,469; and 167,023 pounds, valued at
$28,708, respectively. West Germany was the principal source of these
imports, accounting for 40 to 90 percent of the annual total. Belgium,
Canada, Sweden, Switzerland, and the United Kingdom have also been
important sources of imports.

Official statistics for the acetals were not available until after
the TSUS became effective on August 31, 1963. There were no imports
reported during the last 4 months of 1963; imports since then have been
as follows: '

Quantit Value
. (1,000 (1,000 Unit value
Year pounds ) dollars) (per pound)
196hmm e 1,281 " 1,986 $1.55
p 1.3 D 700 1,862 2.66
1966=mmmmmm e 167,873 75,071 .45
196 T~ mm e 6,917 7,143 1.03

West Germany has been the principal source of acetal imports, except
in 1966, when the Netherlands accounted for 58 percent of the total,
and West Germany, for L2 percent. Other important sources have been
France and Switzerland.

Foreign production and trade

The ethers of monohydric alcohols are produced in Canada, and
European Economic Community countries, the European Free Trade Associ-
ation nations, and Japan. Any country which produces ethyl alcohol,
glycol, isopropyl alcohol, or methyl alcohol can easily obtain, as by-
products, the four most important ethers covered in this summary.

Since it is costly to ship large quantities of these four ethers
great distances from the producing plants because of their volatile
and/or flammable nature, and since their cost of production is low, it
is highly unlikely that any of the important ethers covered in this
summary will ever become major items of international trade.

The acetals are produced in France, the Netherlands, Switzerland,
West Germany, and possibly some other countries.
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Ethers of monohydric alcohols: U.S. production, imports for
consumption, and exports of domestic merchandise, 1961-6T7

Year f Production 1/ f Imports 2/ E Exports 3/

Quantity (1,000 pounds)

196l mmm e e e s 134,341 - 899
1962 ———————————— : 130,882 : - 654
1963=mmmmm e e ; 116,816 : 112 : 775
196k e : 129,122 : 79 : 873
1965 m e e § 142,540 TL6 L/
1966---- S : 5/ 160,000 : 1,631 : L/

T (O S S —— : 6/ : 311 : L/
: Value (1,000 dollars)

1961 e e e e e : 9,857 : - 390
1962=v—== e -—= 9,37k - 303
1963 - ——————————————— : 8,177 : 23 337
1964 —~- _— 9,684 : 255 : 387
1965 —— — 10,833 : 333 : L/
1966 —— : 5/ 13,700 : 284 L/

1967 o : 6/ : 100 : L/

;/ Value of production calculated using the unit value of sales of
all products included.

2/ Separate import statistics for acyclic ethers of monohydric al-
cohols --except ethyl ether--did not become available until after Aug.
31, 1963. There were no imports of ethyl ether in 1961 or 1962.

§/ Data are for ethyl ether only. Separate export statistics are
not available for the other ethers included herein; however, the vol-
ume of such exports, if any, is very small.

L/ Separate statistics are no longer available.

5/ Owing to a new statistical grouping in the miscellaneous section
of the report Synthetic Organic Chemicals, United States Production
and Sales 1966, this figure is an estimate. Publication of an estimate
was necessary in order to avoid disclosure of individual company opera-
tions.

6/ Not available.

Source: Production compiled by the U.S. Tariff Commission from in-
formation reported in confidence by the producers. Imports and ex-
ports compiled from official statistics of the U.S. Department of
Commerce.
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TSUS
Commodity ’ item
Lactones:
Butyrolactone=m—————m——m— e e 429.10
Other——————= ——————————— 429.12

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Annual U.S. consumption of lactones is valued at less than $20
million and is supplied principally by production. Exports are prob-
ably negligible.

Description and uses

Lactones are internal cyclic esters which are theoretically formed
by the elimination of water from a hydroxy carboxy acid. Less than a
dozen lactones are commercially important. They are generally derived
from petroleum or natural gas and are used principally by their pro-
ducers as intermediates in the synthesis of other chemicals. Butyro-
lactone is derived from the high-pressure ethynylation of acetylene
and is used principally as an intermediate in the synthesis of poly-
vinylpyrrolidone polymer which, in turn, is used as a film former in
hair sprays, as a blood-plasma extender, and as a clarifying agent
for beer and wine. Smaller amounts are sold for use as a solvent and
intermediate. Caprolactone is derived from hexanediol and used as an
intermediate for urethane elastomers. Propiolactone is derived from
acetone and used as an intermediate for acrylate ester resins. Other
lactones are used a5 medicinal intermediates. -

According to the TSUS order of precedence of functions, the classi-
fication for lactones includes not only simple lactones but also those
which contain one hydroxyl functicn, or a halogen, sulfur, or metallic
atom. The classification does not include lactones which contain two
hydroxyl functions or one or more acid, aldehyde, ketone, ester, epoxide,
or ether function, or a nitrogen atom (see schedule 4, part 2D, head-
note 1). Lactones, such as nonalactone and undecalactone, which are
used chiefly in the manufacture of perfumery, are classified under item

460.80.
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
Lactones:
429.10 Butyrolactone--—--- 12.5% ad val. 6% ad val.
429.12 Other———————======= 10.5% ad val. 5% ad val.

The rates effective January 1, 1972, represent the final stages
of concessions granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reductions became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rates shown above as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the effective date of the
TSUS), through 1967.

'U.S. production, exports, and imports

Annual U.S. production is estimated to be valued at less than
$20 million. Less than a third of the total production is sold. Ex-
ports are negligible.

Butyrolactone is one of a number of high-pressure acetylene
chemicals made in the United States by one firm--a company that before
World War II was owned by the original German producer. Caprolactone
is produced by a large petrochemical company. Propiolactone is pro-
duced by a large producer of callulosic plastics and polymers for
fibers.

Statistics on imports of lactones are not available for the years
prior to 1964. Imports, as shown in the accompanying table, totaled
410,000 pounds, valued at $332,000, in 1964, and increased to 2.k
million pounds, valued at $910,000, in 1966, when they accounted for
at least 5 percent of consumption; they declined sharply to 641,000
pounds, valued at $221,000, in 1967. Imports have consisted princi=.
pally of butyrolactone from West Germany and medicinal intermediates
from West Germany and Switzerland.

Foreign production. and trade

Butyrolactone is produced in West Germany, and other lactones are
produced in Canada, Europe, and Japan, but no statistics on the pro-
duction are available.
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Lacteones: U.S. imports for consumption, by principal sources,
1964-67 '
Source 1964 1965 1966 1967
Quantity (1,000 pounds)
West Germany—————=mmmmee— e 367 199 : 2,418 : 629
Switzerland-—--e——mmm e 43 : T 20 : 10
Canada—————————m e 1/ - - 1/ : -
United Kingdom—=————=m——mee— e - 20 : 1/ 2
All other—m————m e - 3 - 1/
Total-mmmmmm———— -— 410 : 229 : 2,438 : 6Ll
Value (1,000 dollars)
West Germany——————m———e— e e e 222 388 : 872 : 176
Switzerland ——— 105 : 22 37 = 41
Canada - 3: - ef = -
United Kingdom - - - 6 : 1 1
All other - —-—— - 2 3 5 3 - 3
Total - ——————1 910 : 221

332 :

L4231

1/ Less than 500 pounds.

2/ Less than $500.

Source:
Commerce.

Compiled from official statistics of the U.S. Department of
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Halogenated hydrocarbons are nonbenzenoid organic chemicals in
which one or more of the hydrogen atoms in the hydrocarbon molecule has
been replaced by a halogen (chlorine, fluorine, bromine, or iodine).
There are more than a hundred of thése compourids which are covered in
detail in the following 11 separate summaries. The group includes
many petrochemical intermediate and finished compounds for which com-
bined annual production is valued at $1 billion. Imports and exports
of these materials amount to less than five percent of the value of
production. Benzenoid halogenated hydrocarbons are covered in part
1, schedule 4 of the TSUS.

Most halogenated hydrocarbons are water-insoluble, colorless,
heavy, nonflammable, volatile liquids. ©Some are gases (usually com-
pressed), and a few are solids. In the presence of air, heat, and
moisture, they may decompose slowly to form corrosive acids. In com-
mercial practice, a stabilizer or inhibitor (usually a phenolic or an
amino compound) is frequently added to the halogenated hydrocarbon for
its preservation during storage and transportation.

Chlorine has the widest natural distribution, lowest cost, and
greatest use of all halogens. The chlorine derivatives of one- and
two-carbon hydrocarbons (methane, acetylene, and ethylene) comprised
more than 90 percent of the total volume of production and more than -

70 percent of the total value of sales of halogenated hydrocarbons by
U.S. producers in 1966. The remainder consisted principally of -bromi-
nated and chlorofluorinated one- and two-carbon hydrocarbons. These
were usually priced several times as high as the corresponding chlorine
derivatives. The chlorine derivatives have been of commercial im-
portance for many years; the fluorine derivatives have become important
more recently.

Uses

The molecular structure of the halogenated hydrocarbons affects
their physical and chemical properties and the uses for which they are
suitable. As the hydrogen in the hydrocarbon is replaced by a halogen
in the progressive order of fluorine, chlorine, bromine, and iodine,
the compounds change from gases to liguids to solids, their flamma-
bility decreases, and their reactivity increases. An increase in mo-
lecular weight likewise causes a change from gas to liquid to solid.
Unsaturated compounds 1/ are easily polymerized to plastics materials.

1/ Compounds in which a carbon atom's valence of four is satisfied
in part by a double or triple bond with another carbon atom and in part
by bonds with one or two other atoms (—g=q- and -C=C-) in contrast
with saturated compounds where the valence is satisfied by bonds with
four other atoms (- C ).
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In many uses the halogenated hydrocarbons are competitive with the
plain hydrocarbons to which they are related. Although the halogenated
hydrocarbons are more expensive, they are less flammable and more ver-
satile.

The compounds which are gases under normal conditions are gener-
ally used in a compressed--or ligquid--state. They vaporize rapidly
when the pressure is released, absorbing heat from their surroundings.
In closed units where they are continuously compressed and expanded,
these compounds form the basis for air-conditioning and refrigerating
systems. Halogenated hydrocarbons used as refrigerants include ethyl
chloride, methyl chloride, methylene chloride, and several fluoro-
carbons. Other chemicals which are used as refrigerants include
ammonia, hydrocarbons, carbon dioxide, and sulfur dioxide. Selection
of the refrigerant for a particular application depends on the overall
cost, the conditions under which the system will be operated and the
type of compressor system to be used.

Compressed gases are sometimes enclosed in containers with other
chemicals or chemical products. When the pressure is released, these
‘gases--known as aerosol propellants--vaporize rapidly, pushing the
other materials from the container. Aerosol sprays are used in a
variety of household and industrial applications, including cosmetics,
toilet preparations, pharmaceuticals, insecticides, paints, and clean-
ing preparations. Halogenated hydrocarbons used as propellants in-
clude methylene chloride, vinyl chloride, and several fluorocarbons.
Other chemicals used as propellants are carbon dioxide, hydrocarbons,
nitrogen, and nitrous oxide. Selection of the propellant depends
largely on the nature of the other chemicals used and the pressure
needed.

Compressed gases and volatile liquids are sometimes used as foam-
ing agents for plastics materials such as polyethylene, polystyrene,
and polyurethanes. As the plastics material is polymerized or pro-
cessed, the gas vaporizes and gives a spongelike, cellular structure
to the finished material, making it useful for flotation, insulation,
and upholstery padding. Halogenated hydrocarbons used as foaming
agents include methylchloride and several fluorocarbons. Other chemi-
cals used as foaming agents include hydrocarbons and nitrogenous com-
pounds. The selection of the foaming agent depends on the plastic to
be foamed, the processing applied, and the use for which the finished
material is intended.

Liquids and solids which are easily vaporized are often used for
fumigation. Halogenated hydrocarbons used as fumigants for plants
and soil include methyl bromide; 1,2-dibromo-3-chloropropane; 1,3-di-
chloropropene; and tetrachloroethane. Those used as fumigants for
grains and textiles include ethylene dichloride, carbon tetrachloride,
and ethyl chloride. Other chemicals used as fumigants include carbon
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disulfide, dichlorobenzene, hydrogen cyanide, naphthalene, and acrylo-
nitrile. The selection depends on the susceptibility of the pest to
be fumigated, the toxicity of the fumigant to the user, and the con-
ditons of use.

Liquid halogenated hydrocarbons are neutral solvents for many
chemicals and materials which are insoluble in water or aqueous solu-
tions. The most widely used are the "chlorinated solvents" (princi-
pally methylene chloride, perchloroethylene, trichloroethylene, and
1,1,1-trichloroethane). In extractive and degreasing operations, they
are preferred for their low flammability and toxicity and for the ease
with which they may be separated from the other materials. A variety
of cleaning formulations consisting of mixtures of chlorinated solvents
with aliphatic or aromatic hydrocarbons, detergents, and other chemicals
are prepared for textiles, ceramics, metal parts or machinery, and
other industrial and household uses. In large-volume applications
where recovery and re-use of the solvent is desirable, a single sta-
bilized solvent is generally preferred. In drycleaning, for example,
perchloroethylene is the chlorinated solvent now used, having almost
completely replaced the carbon tetrachloride .and trichloroethylene
formerly used.

Halogenated hydrocarbons containing a double bond, principally
vinyl chloride, vinylidene chloride, and tetrafluoroethylene, are
easily polymerized to plastics and resin materials. The resins pro-.
duced from them are competitive in some applications with polyethylene
and other thermoplastic resins.

Some halogenated hydrocarbons are used as intermediates in the
synthesis of different halogenated hydrocarbons or other organic chemi-
cals. Among these are ethylene dichloride (for vinyl chloride), carbon
tetrachloride (for fluorocarbons), chloroform (for fluorocarbons),
ethyl chloride (for tetraethyl lead), and tetrachloroethane (for per-
chloroethylene and trichloroethylene).

Still other uses for halogenated hydrocarbons are in pharmaceuti-

cals, fire extinguishers, hydraulic fluids, antiknock preparations for
gasoline, and lubricants.

Process of manufacture

Halogenated hydrocarbons are produced principally by the reaction
between a hydrocarbon (from petroleum or natural gas) and a halogen.
They are also obtained from carbon disulfide, alcohols, and halogen
acids.

December 1968
4:6



148 GENERAL STATEMENT ON HALOGENATED HYDRBOCARBONS

Chlorine (item 415.20), a poisonous gas, is by far the most im-
portant of the halogen raw materials. It is derived as a coproduct
with caustic soda by electrolysis of sodium chloride. The profitable
utilization of chlorine in production of chlorinated hydrocarbons is
of particular importance to the balance of the chlorine-caustic soda
production.

In the synthesis of halogenated hydrocarbons, chlorine may be used
in its elemental form or (less frequently) in the form of hydrochloric
acid (item 416.15), which is obtained as a byproduct by several pro-
ducers of halogenated hydrocarbons and other synthetic organic chemicals.
Hydrochloric acid may be used in direct synthesis as in the esterifi-
cation of ethyl alcohol to produce ethyl chloride and in the hydro-
chlorination of acetylene to produce vinyl chloride. It may also be
electrolyzed back to elemental chlorine, or it may be used in an oxy-
chlorination process where the oxygen, hydrochloric acid, and hydro-
carbon are reacted in a single system to produce a chlorinated com-
pound. The cost of chlorine is substantially lower when it is obtained
as coproduct hydrochloric acid than when purchased on the open market,
but the supply is more limited.

Fluorine is usually used in the form of hydrofluoric acid (item
416.20) obtained by the reaction of sulfuric acid with fluorspar.
When the hydrofluoric acid is reacted with a chlorinated hydrocarbon,
the fluorine displaces the chlorine to form a fluorinated compound.
Many commercial fluorocarbon compounds contain both chlorine and
fluorine.

Bromine (item 415.05), a poisonous gas, is more expensive and less
important than chlorine and fluorine in the halogenation of hydro-
carbons. Bromine is obtained by the treatment with chlorine of in-
organic bromine compounds occurring in very small percentages in certain
natural brines or sea water. It is used in the form of liquefied ele-
mental bromine or as hydrobromic acid.

Iodine (items 415.25 and 415.27), like bromine, is obtained from
brine. Its derivatives with hydrocarbons are the most expensive and
least used in the group.

The most important hydrocarbon raw materials are those containing
one or two carbon atoms--methane, acetylene, and ethylene. Methane
(item 429.52) is obtained from cracking petroleum naptha or from
natural gas. Its most important halogen derivatives are carbon tetra-
chloride and methylene chloride. Acetylene (item 429.52) was once ob=-
tained only from calcium carbide derived by electric-furnace reaction
of coal and limestone, but increasingly large amounts are now obtained
from petroleum. ' The most important halogen derivatives of acetylene
are trichloroethylene, perchloroethylene, and vinyl chloride. Ethylene
(item L429.50) is obtained from refinery gases, from natural gas, or by
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cracking petroleum naphtha. TIts principal halogen derivatives are.
ethylene dichloride, ethyl chloride, and ethyléne dibromide.

The raw materials used are poisonous, flammable, or gaseous
chemicals, the transportation of which is expensive. Therefore, large
production units are often established as part of a chemical complex
at a location where the basic raw materials are readily available.
Within the complex, materials for the synthesis of halogenated hydro-
carbons and other important petrochemicals are frequently exchanged
between firms by pipe lines or by barge at a much lower cost than is
reflected in commercial quotations.

U.S. tariff treatment

Under the Tariff Act of 1930 and earlier acts, the halogenated
hydrocarbons which were then commercially important were scattered
under various paragraphs under heterogeneous tariff rates. When the
tariff schedules of the United States were revised in 1963, the related
compounds were brought together, but the rates of duty were unchanged.
The rates of duty and their ad valorem equivalents are given in the
individual summaries which follow.

U.S. producers

More than 50 companies produce halogenated hydrocarbons in the United
States. There are many producers of the leading items but only-one or
two producers of the numerous individual specialties included. Some
producers are small independent concerns. The producers of the princi-
pal items, however, and the major producers of the total are large
integrated companies. The producers in 1966 are listed by product, as
follows: 1/

U.S. produters of halogenated hydrocarbons, by TSUS item

TSUS Halogenated hydrocarbon
item -7 and producer

420.20 Ethylene dichloride: American Chem; Diamond Shamrock;
Dow; duPont; Ethyl Corp.; B.F. Goodrichj; Jefferson;
Monsanto; Olin Mathieson; Pittsburgh Plate Glass;
Union Carbide. o ;

Propylene dichloride: Dow, Jefferson; Union Carbide.

429.22 Carbon tetrachloride: Allied_(General Div. and Solvay
Div.); Diamond Shamrock; Dow; Food Machinery; Frontier;
Pittsburgh Plate Glassj; Stauffer.

429.24 Chloroform: Allied (Solvay Div.); Diamond Shemrock;
Dow, duPont; Frontier; Stauffer.

See footnote at end of tabulation. ,
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U.S. producers of halogenated hydrocarbons, by TSUS item--Continued

TSUS Halogenated hydrocarbon
item and producer

429.26 Ethyl chloride: American Chemical; Dow; duPont; Hercules;
Ethyl Corp.; Pittsburgh Plate Glass; Shell; U.S. Indus-
trial.

429,28 Ethylene dibromide: Dow; Ethyl-Dow; Houston Chemical;

: Michigan Chemical.

420.30 Hexachloroethane: Nease.

429,32 Methylene chloride: Allied Chemicalj; Diamond Shamrock;

) Dow; duPont; Frontier; Hookerj; Stauffer.

429,34 Perchloroethylene: Detrex; Diamond Shamrock; Dow; duPont;
Frontier; Hooker; Pittsburgh Plate Glass; Stauffer.

429.38 Tetrachloroethane: duPont.

429,42 Trichloroethylene: Detrex; Dow; duPont; Hooker; Pitts-
burg Plate Glass.

429.4% Vinyl chloride: Allied Chemical; American Chemicalj;
Borden; Cumberland; Diamond; Dow; Ethyl Corp; General
Tirey; B.F. Goodrichj; Goodyear; Monochem; Monsantoj
Union Carbide.

429,46 Vinylidene chloride: Dow; Ethyl Corp.

429.47 Other:

Chlorinated paraffins: Diamond Shamrock; Dover; Her-
cules; Hooker; Keil; Koppers; Neville; Pearsall.

Chloromethane: Allied Chemical; Ancon; Diamond Shamrock;
Dow; Dow Corning; duPont; Ethyl Corp.; Union Carbide.

3-Chloropropene: Dow; Shell.

1,1,1-Trichloroethane: Dow; Ethyl Corp.; Pittsburgh
Plate Glass.

Other: Columbia; Dow; duPont; Eastman Kodak; Food
Machinery; Hooker; Koppers; Eli Lilly; Phillips
Petroleum; Publicker; Roberts; Union Carbide.

429.48 Other:

Bromomethane: American Potash; Dow; Great Lakes;
Michigan Chemicalj; Vulcan.

Bromine compounds; other: Abbott Labs.; American
Potash; Benzol Products; Best Fertilizer; Columbiaj;
Dow; duPont; Eastman Kodak; General Aniline; I.C.I.;
Eli Lilly; Michigan Chemicalj; Shell; Sterling Drug;
UpJjohn.

See footnote at end of tabulation.
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U.S. producers of halogenated hydrocarbons, by TSUS item--Continued

TSUS Halogenated hydrocarbon
item and producer

429.48 Fluorocarbons, 11, 12, 14: Allied Chemical; duPont;

Kaiser Aluminum; Pennsalt; Union Carbide.

Containing bromine: Dowj; duPont; I.C.I.

Unsaturated: Allied Chemical; duPont; Hooker;
Minnesota Mining and Manufacturing.

Other: Allied Chemical; duPont; Pennsalt.

Todine compounds: Columbia; Eastman Kodak; Fairmount;
National Biochemicalj; R.S.a. Corp.; Sterling Drug.

l/ U.S. Tariff Commission, Synthetic Organic Chemicals, United
States Production and Sales, 1966, TC Publication 248, 1968.

The producers include both long-established producers of snythetic
organic chemicals (such as duPont, Union Carbide, and Monsanto) and
firms originally engaged in a different field of manufacture. Dow be-
gan as the first commercial producer of bromine. Other companies
(such as Hooker, Pittsburgh Plate Glass, and Diamond Shamrock) first
produced sodium chloride (salt) and other inorganic chemicals and
entered into production of halogenated hydrocarbons as an outlet for
their chlorine production. Such companies generally produce compounds
containing a high percentage of chlorine, such as carbon tetrachloride
(92 percent chlorine), chloroform (89 percent), perchloroethylene
(86 percent), methylene chloride (83 percent), and trichloroethylene
(81 percent). \

Shell is a petroleum company which began production of halogenated
hydrocarbons as a diversification of its hydrocarbon production. Still
other producers, including Ethyl Corporation, General Tire, B.F. Good-
rich, and Goodyear, are users which integrated backwards into halo-
genated hydrocarbons. Several, as Jefferson and Ethyl-Dow, are joint
ventures between companies of diverse backgrounds. '

U;S. consumption and production

U.S. consumption of halogenated hydrocarbons (including both in-
termediates and finished products) exceeded T billion pounds, valued
at $1.5 billion, in 1966 (table 1). Imports and exports were equiva-
lent to about 3 percent of the quantity of consumption in that year.

Production has increased both through expansion of capacity by
existing producers and through the coming into existence of new pro-
ducers. A slow, steady growth has occurred in the output of compounds
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whose use has been long-established, such as ethyl chloride, an inter-
mediate for the tetraethyl lead used as a gasoline additive. A more
rapid growth has occurred in the production of compounds having appli-
cations in housing and other building=--such as vinyl chloride (and its
precursor, ethylene dichloride)--for flooring, upholstery, and molded.
products. Production of fluorocarbons (and their precursors), used in
refrigerants and aerosol propellants, has also experienced ‘rapid growth.
Production of halogenated hydrocarbons, by kind, is shown in table 2.
The compounds produced in greatest volume in 1966 were ethylene di-
chloride (3.6 billion pounds), vinyl chloride (2.5 billion pounds),
ethyl chloride (677 million pounds), and carbon tetrachloride (648
million pounds).

The large volume chemicals are generally manufactured in a large
specialized plant producing only one or two chemicals, and the rela-
tively expensive specialties are manufactured in establishments which
use batch-process methods. !

Volume sales of halogenated hydrocarbons for further chemical
synthesis are generally made directly between chemical companies, but
sales of end products (such as solvents, fumigants, refrigerants, and
propellants) are frequently made through distributors.

U.S. exports

Annual U.S. exports of halogenated hydrocarbons averaged 284 mil-
lion pounds, valued at $24 million, in 1965-67 (table 3) and went to
many countries. The principal European destinations were the Nether-
lands and Belgium-Luxembourg, where several U.S. producers have affili-
ates. Part of these exports were probably intended for further manu-
facture and for shipment to other European countries. Other important
markets were Mexico, Canada, and Japan.

In 1967, 95 percent of exports consisted of chlorine derivatives,
and 5 percent, of fluorine derivatives, on a quantitative basis, where-
as T2 percent consisted of chlorine derivatives and 28 percent, 'of
fluorine derivatives, on a value basis.

U.S. imports

Annual U.S. imports of halogenated hydrocarbons averaged 181
million pounds, valued at $12.8 million, in 1964-67 (table 4). The
principal sources were Italy, France, the United Kingdom, and West
Germany, none of which was a major market for U.S. exports of these
products.

December 1968
k:6



GENERAL STATEMENT ON HALOGENATED HYDROCARBONS 153

U.S. imports of halogenated hydrocarbons, by kind, are given in
table 5. Trichloroethylene and perchloroethylene, which have been the
largest items imported, accounted for 87 percent of the volume of im-
ports in 1967. These are not the principal halogenated hydrocarbons
consumed in the United States. However, they are dutiable at the low-
est rates and are end products, used by a large number of customers
that are not themselves chemical producers.

The importers include not only small operators but also affiliates
of large foreign producers that offer storage facilities and technical
services. There is seldom any difference in quality between imported
and domestic products.

Foreign production and trade

Halogenated hydrocarbons are produced in nearly every industrial-
ized country, generally by the principal chemical concerns. Many of
the producers are basic in petroleum, sodium chloride, or another im-
portant raw material. The major U.S. producers manufacture abroad
through their subsidiaries and affiliates, but they do not account for
a large share of the foreign production.

Production of vinyl chloride (and its precursor, ethylene di-
chloride) and of dichlorodifluorcmethane and trichlorofluoromethane
(and their precursor, carbon tetrachloride) is most widely distributed.
It occurs in the smaller industrialized nations as well as in large
nations having well-established petroleum or chemical industries. Pro-
duction of the chlorinated solvents--perchloroethylene and trichlo-
roethylene--and of the variety of specialized halogenated hydrocarbons
is largely confined to the European nations, Japan, Canada, and the
United States.
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Table 1.--Halogenated hydrocarbons: U.S. production, imports for con-
sumption, exports of domestic merchandise, and apparent consumption,

196L4-67

(Quantity in thousands of pounds; value in thousands of dollars)
3 : : $ Ratio

8 Produc- S o s :  Apparent :(percent) of
Lesr .  %don 1/ , Tmports Exports 2/ : consumption : imports to
: consumption |
Quantity

1964--: 5,261,533 : 176,367 : 3/ : 3/ : 3/
1965--: 6,160,066 : 158,383 : 304,84k : 6,013,605 : 2.6
1966--: 7,120,583 : 221,835 : 221,228 : 7,121,190 : 3.1
1967--: 3/ : 164,959 : 328,336 : 3/ : 3/

: Value
196&—-; 4/ 735,743 : 12,286 : 3/ : 3/ : 3/
1965--: L4/ 877,841 = 11,536 : 24,246 : 865,131 : 1.3
1966--:4/71,067,713 : 15,80k : 22,778 : 1,060,739 : 1.5
1967--: 3/ s 11,77 26,185 & 3/ : 3/

;/ Excludes production of carbon tetrachloride, chloroform, and ethyl-
ene dichloride as they are principally consumed in the production of
other chemicals which are included in the total.

g/ Does not include exports of ethylene dibromide or other bromides,
but such exports are probably small.

;/ Not available. E/ Computed from the unit value of sales.

Source: Production, U.S. Tariff Commission, Synthetic Organic Chemi-
cals, United States Production and Sales; imports and exports compiled
from official statistics of the U.S. Department of Commerce.
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Table 2.--Halogenated hydrocarbons: U.S. production, by kinds, 1962-66

Kind T 1962 T 1963 1964 1965 | 1966
: Quantity (million pounds)
Ethylene dichloride~———m=——ee-- ¢ 1,774 ¢ 1,793 : 2,199 : 2,456 : 3,617
Propylene dichloride-—-———=———ec: 35 : 35 58 61 : 76
Carbon tetrachloride---———————-: 484 : 519 : 536 : 594 : 648
Chloroform-————————— e : 98 : 10 : 119 : 153 : 179
Ethyl chloride-—=—=e——eeeee———_ : 537 : 592 : 666 : 686 : 67T
Ethylene dibromide 1/-------——- : 191 : 199 : 238 : 281 270
Methylene chloride-—-————————e———: 144 : 148 : 180 : 210 : 267
Perchloroethylene==————cco—eeee—o : 320 : 325 : 366 : Lkog : 463
Trichloroethylene—=—e—ceeeeee—o : 356 : 368 : 370 : 435 : 480
Vinyl chloride--=———=————e—ee—e——-: 1,311 : 1,435 : 1,615 : 2,000 : 2,500
Chlorinated only 2/-====-=————-: 147 : 152 : 17k : 231 : 540
Fluorinated, brominated, and $ : i : s
iodinated 3/-----=—--m—mmeme : 387 : 431 : L453: 531 : 5L8
Not published separately E/——-— 1,043 : 1,200 : l,20h : 1,313 : 1,32k
Total 5/-—=-—==mmm—mmmmeee 8 82k : 7,207 : 8,138 : 9,380 : 11,589
Value (million dollars) 6/
Ethylene dichloride-———=m=mm——- 2 88 : 90 : 110 : 110 : 145
Propylene dichloride---===——=-- : I 1: 2 : l1: - 2
Carbon tetrachloride-———————ee- : 30 : 42 : 38 : ko 45
(03 8 Ko} 0% 0 o | TR — : 9 : 9 : 10 : 12 : 1L
Ethyl chloride-—==cecacacaccaces? 38 : L7 LT : L8 : L7
Ethylene dibromide 1/-----=---- : 38 39 : 5L 65 : 63
Methylene chloride————————e—ee—- : 13 : 13 : 16 : 19 : 2T
Perchloroethylene———————mmm——e—-: 32 : 33 : 33 : 3k : 37
Trichloroethylene————————me———- : 36 : 33 : 33 : 35 : 38
Vinyl chloride-———————cemeeee—r : 92 : 100 : o7 120 : 150
Chlorinated only 2/---=——=—=—--: 16 : 16 : 16 : 19 : 200
Fluorinated, brominated, and s : : 2
iodinated 3/-- : 119 : 130 : 150 : 161 : 169
Not published separately 4/ee—e—: 189 : 237 : 326 :_ 372 : 346
Total 5/ ———— 710 : T90 : 902 : 1,038 : 1,283

1/ Consists of sales, includes small quantities of other bromides.

2/ Includes only chlorinated paraffins and chloromethane for 1962-65;
includes also 1,1,l-trichloroethane for 1966.

3/ Includes only bromomethane, chlorodifluoromethane, 1,2-dibromo-3-
chloropropane, dichlorodifluoromethane, dichlorotetrafluorcethane, and
trichlorofluoromethane.

E/Includes hexachloroethane, tetrachloroethane, vinylidene chloride,
and small quantities of items covered elsewhere in the TSUS.

5/ Includes some duplication, owing to conversion between chemicals.

6/ Value of production computed from unit value of sales.

Source: Ethylene dibromide, U.S. Bureau of Mines, Minerals Yearbook;
others, U.S. Tariff Commission, Synthetic Organic Chemicals, United

States Production and Sales.
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Table 3.--Halogenated hydrocarbons: U.S. exports of domestic
merchandise, by principal markets, 1965-67

Market ' Po1965 ' 1966 ¢ 1967

Quantity (1,000 pounds)

Mexico - mmmmmmmmme—mmm————-@ 59,119 ¢ 73,059 : 89,729

Netherlands —————— : 101,472 : 66,953 : 112,498
Canada —————— e : 13,979 : 29,528 : 20,883
JB BN === e e i 1,750 @ 1,282 ¢ - 39,578
Belgium-Luxembourg - ———————— 928 : 1,143 : 2,730
Australig=m—————— e e e : 9,577 « 3,878 : 8,Tk9
Union of South Africa—————--———c—cm—a————— : 1,657 @ 2,621 :  L,946
Venezuela———————mm e ——————— e e : 1,683 : 2,687 : 3,187
Colombia e : 2,291 : 6,379 : 9,208
All Other——=—mmmm e e e e : 112,388 : 33,698 : 36,828

o T [ ——————————— . (¢ 1 g -} 1Y " - -5 WL YL R T
" Value (1,000 dollars)

Mexico . e L7021 5,75k ¢ 6,615

Netherlands e : 6,354 : 3,581 : 5,892
Canada- -— e : 1,811 : 3,200 : 2,192
JBPaN=m— === e e s 570 : 621 : 1,951
Belgium-Luxembourg==————===—mmmmm—————————— i 430 : 587 : 1,391
Australige-m——me———— e e : 687 : 579 3 816
Union of South Africa--—-—-—-—----mmeem————— § 31k 45T 648
Venezuela==-==—mmmm—e e e e e Lo2 : 490 : 593
COLOMbDIAmmmmm o e e i 192 : 475 3 549
All Other—mmmm—m—m e e : 8,784 : 7,034 : 5,538

TOtalmmmmmmm = e e : 24,26 : 22,778 : 26,185

Source: Compiled from official statistics of the U.S. Department of
Commerce.
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Table 4.--Halogenated hydrocarbons: U.S. imports for consumption
by principal sources, 1964-67

Source ©o196h P o1965 1966 G 1967

Quantity (1,000 pounds)

Italy -—; 36,022 ; 40,933 ; 52,188 ; 51,556

France=m=—mmmm e e e ¢ 39,020 : 29,972 : U8,735 : 39,929
United Kingdom-—--=--—m-eeeeme——— ¢ 47,857 : k0,006 : 35,000 : 18,117
West Germany - : 22,626 : 11,059 : 23,337 : 27,383
Canada=——=—————- -: 2,644 : 9,h12 : 10,621 : 7,775
Belgium-Luxembourg==——==—=—=———— : 19,948 : 18,657 : 14,642 : 5,841
oo 8 Y —— - - -: 1,660 : 6,519
Netherlands——-===——mememecm————— : bo6 : 1,302 : 6,052 : 4,101
Japan : 5,247 : 6,559 : 28,681 : 2,876
All other - : 2,577 : 483 919 : 854

Total — : 176,367 : 158,383 : 221,835 : 164,951
: Value (1,000 dollars) .

Italy ; 2,346 ; 2,611 ; 3,334 ; 3,386

France -—-: 2,933 : 2,234 : 3,424 : 2,858
United Kingdom -—=: 3,678 : 3,327 : 3,212 : 1,856
West Germany -—-: 1,376 : 762 @ 1,668 : 1,621
Canada : 224 853 : 8Lk 721
Belgium-Luxembourg : 1,189 : 1,134 : o5 388
Poland : -3 - 83 : 354
Netherlands : 26 : 67 : 452 239
Japan ; 366 : 460 : 1,693 : 226
A1l other -t 148 : 88 : 149 : 98

-: 12,286 : 11,536 : 15,804 : 11,TL4T

Total -

Source: Compiled” from official statistics of the U.S. Department of
Commerce.
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Table 5.--Halogenated hydrocarbons:

by kind, 1964-67

U.S. imports for consumption,

11,536 :

15,804 :

Kind 1964 1965 1966 1967
Quantity (1,000 pounds)
Butylene dichloride, ethylene
dichloride, and propylene : 3
dichloride———- —_— - - 10 : 2. 2 1
Carbon tetrachloride-—mmm—m——=—: 7,856 : 10,033 : 10,682 : 4,979
Chloroform=mm=mm————————m e e et - 1/ ¢ 3 4 -
Ethyl chloride———=———c——eeem———— s 2 : 2 : 1 : 2
Ethylene dibromide—————————e—e——- : - - 519 : 185
Hexachloroethane————————e—m———— : 1,800 : 1,623 : 1,970 : 2,692
Methylene chloride—-————==——e——e- : 19,216 : 12,251 : 11,079 : 10,205
Perchloroethylene-———————————--: 70,031 : 50,082 : 67,912 : 49,959
Trichloroethylene- : 75,742 : 79,986 : 118,952 : 93,263
Vinyl chloride - -3 1,237 ¢ 3,b27 : 8,245 @ . 1,361
Vinylidene chloride==m———————== : - 3 - 591 : 443
Chlorinated only-—=———m—————————— : 82 : 7 828 : 213
All other-————m———————————— : Lol : 892 : 1,051 : 1,648
: 176,367 : 158,383 : 221,835 : 164,951
: Value (1,000 dollars)
Butylene dichloride, ethylene
dichloride, and propylene s
dichloride~—————mmmmm e : - 1: 2/ : L
Carbon tetrachloride-—-—————=—== : 429 515 : Lol 226
Chloroform=—me——— e e e e e e : - 1 i i - -
Ethyl chloride-————m—m—mem—————— : 23 2 i 2 L
Ethylene dibromide—————=——————- : - - 140 : 3L
Hexachloroethane——————m—meeee—— 2 183 : 162 : 186 : 263
Methylene chloride-~—————=======: 1,10k : 43 : 856 : 650
Perchloroethyleng———mm—m—e————— ¢ b,7hh : 3,590 @ L,k93 : 3,k410
Trichloroethylene-————-——=———=——: 5,169 : 5,438 : 7,767 : 5,952
Vinyl chloride-——————mmmmem 95 : 257 629 : 101
Vinylidene chloride——m——=————-— : - 3 -2 T2 L8
Chlorinated only-————=—=—=m - 20 : 33 : 159 : 34
A1l other-——————mmmm e : 539 : 794 @ 1,008 : 1,021
1o 1Y) [ ———— i : 12,286 11,747

1/ Less than 500 pounds.
2/ Less than $500.

Source: Compiled from official statistics of the U.S. Department of

Commerce.
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T5US
Commodity item
Butylene dichloride, ethylene dichloride,
and propylene dichloride----=---ememmmmmmmean- 429,20

Note.-~For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

In 1967 the United States consumed 4.0 billion pounds of ethylene
dichloride, valued at $160 million, 86.3 million pounds of propylene
dichloride, valued at $2.6 million, and a much smaller amount of
butylene dichloride. Imports and exports of these products were prob-
ably negligible.

Description and uses

Butylene dichloride (l,2—dichlorobutane), ethylene dichloride
(1,2-dichloroethane), and propylene dichloride (1,2-dichloropropane)
are colorless heavy liquids obtained by the reaction of chlorine with
the corresponding unsaturated hydrocarbon (olefin)--butylene (ChHB)’
ethylene (CoHy), propylene (C3H6). Ethylene dichloride, by far the
most important of the three, iIs also made by oxychlorination of ethy-
lene. Propylene dichloride is also obtained as a byproduct in the
conversion of propylene chlorohydrin to propylene oxide.

The ethylene dichloride molecule (CHpClCHpCl) may be cracked to
yield a molecule of vinyl chloride (CH2=CHC1) and a molecule of hydro-
chloric acid (HC1l). About two-thirds of the ethylene dichloride pro-
duced is used in the production of the vinyl chloride monomer from
which polyvinyl chloride and copolymer plastics and resins are made.
Ethylene dichloride at present is the chief route to vinyl chloride,
although an alternative route, the hydrochlorination of acetylene, is
still used extensively.

Ethylene dichloride has a variety of uses other than as a source
of vinyl chloride monomer. It serves as a fumigant, a solvent, a
scavenger for lead in antiknock preparations, and as an intermediate
for ethylenediamine, vinylidene chloride, 1,1,1-trichloroethane, and

other chemicals.

Propylene dichloride is used as an intermediate for carbon -
tetrachloride and perchloroethylene and as a lead scavenger for anti-
knock fluids. Butylene dichloride, of much less importance, is used
as a solvent and as chemical intermediate in the manufacture of other

chemicals. December 1968
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1963 Jan. 1, 1972

429.20 Butylene dichloride, 3¢ per lb. + 1.5¢ per 1lb. +
ethylene dichlo- 15% ad val. 7.5% ad val.
ride, :and propy-
lene dichloride.

_ The rate effectiwe January 1, 1972, represents the final stage
of a concession granted by the United States in the sixth round of
trade negotiations under the General Agreement on Tariffs and Trade.
The first of five annual stages of the reduction became operative
January 1, 1968. Rates of duty for the individual stages are given
in the TSUSA-1969, an excerpt from which is reproduced as appendix A
to this volume. The rate shown above as existing prior to January 1,
1968, remained unchanged from August 31, 1963 (the effective date of
the TSUS), through 1967.

Vinyl chloride (item 429.4L), for which ethylene dichloride is an
intermediate, was dutiable at 2.5¢ per pound plus 12.5 percent ad
valorem prior to January 1, 1968, and will be dutiable at 1.25¢ per
pound plus 6 percent ad valorem on January 1, 1972.

U.S. producers

Ethylene dichloride was produced in 1967 by 11 firms at 1l loca-
tions--six in Texas, four in Louisiana, two in Kentucky, and the others
in California, and West Virginia. Three of the same firms produce
propylene dichloride at five locations--two of them in Texas, and the
others in Louisiana, Michigan, and West Virginia. The producers are
large integrated firms producing chlorinated hydrocarbons and &
variety of other products. Seven of the 11 producers of ethylene
dichloride also produce the vinyl chloride for which it is used.

U.S. consumption, production, imports, and exports

U.S. consumption of these chlorinated hydrocarbons is equivalent
to production, since imports or exports are negligible. Production
of ethylene dichloride increased from 1.4 billion pounds in 1961 to
5.2 billion in 1964 and to 4.0 billion in 1967 (table 1), and that of
propylene dichloride increased from 37.7 million pounds in 1961 to

86.3 million in 1967 (table 2). Butylene dichloride is not produced
in commercially significant volume.
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Sales of ethylene dichloride (291 million pounds, valued at $21
million, in 1966) accounted for less than one-tenth of production,
and those of propylene dichloride (31 million pounds, valued at
$729,000, in 1965), for somewhat more than half of production.
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BUTYLENE: DICHLORIDE,. ETHYLENE DICHLORIDE, AND PROPYLENE DICHLORIDE

Table l.--Ethylene dichloride:

and sales, 1961-67

U.S. production

: : Sales
Year . Production | - -
: ! Quantity [ Value [Unit value
1,000 1,000 1,000 Per
pounds pounds : dollars : Pound
196Llmmmmmmmm 1,368,467 : Lh2,747 : 20,941 : $0.05
1962==mmmmmmmmm e} 1,774,345 : 294,960 : 13,681 : .05
1963=mmmmmmcmmmmmmemmm——: 1,793,335 : 325,600 : 1h4,788 : .05
196l mmmmmmmmmcmmmmmmmem: 2,109,378 @ 445,508 1 20,671 : .05
1965-=mmmmmmmmm e m et 2,455,907 : 309,033 : 13,932 : .oh
1966 mmmmmm mmm e 3,616,599 : 291,029 : 12,261 : o
196Tmmmmmmmmmmmmmm i} 3,970,756 : 324,031 : 12,636 : .0l

Source: U.S. Tarifif Commission, Synthetic Organic Chemicals,

United States Production and Sales.

Table 2.--Propylene dichloride:

and sales, 1961-67

U.S. production

: : Sales
Year . Production - -
; © Quantity | Value Unit value
1,000 1,000 : 1,000 Per
pounds pounds : dollars : Pound
1961lmmmm e 37,746 ¢ 22,442 766 : $0.03
1962-mmmmmmm e 35,467 ¢ 23,TTL : Th3 .03
1963mmmmmmmm et 35,539 : 27,475 : 666 : .02
196 mmcm e e 58,489 + 32,294 : 816 : .03
1965 = mmmmdmmmm i e mmm ] 61,013 : 31,122 : 729 : .02
1966mmmmmmmm mm e 76,283 : Ly L s, A
1967 mmmmmmmm mm 86,275 : 28,843 :  “7ho: T .03

1/ Not available.

Source:

U.S. Tariff Commission, Synthetic Organic Chemicals,

United States Production and Sales.
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TSUS
Commodity item
Carbon tetrachloride-——————- 429,22

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Carbon tetrachloride is an important halogenated hydrocarbon used
principally as an intermediate in the production of fluorocarbons.
U.S. production amounted to T1lh million pounds in 1967. Imports and
exports generally amount to less than 2 percent of consumption.

Description and uses

Carbon tetrachloride is a colorless, nonflammable, volatile,
heavy liquid. Much of the carbon tetrachloride produced is sold for
use as an intermediate in the synthesis of the aerosol propellants—-
dichlorodifluoromethane and trichlorofluoromethane (item 429.L48).
Although carbon tetrachloride has been used as a fire-extinguisher
fluid, in grain fumigation, and for a variety of small solvent. appli-
cations, the continued inhalation of the fumes has been found to be
physically harmful, so that it is being largely replaced in such uses
by safer compounds.

Carbon tetrachloride is produced principally by the reaction of
chlorine with methane, a reaction which produces not only carbon
tetrachloride (CClh), but also the three other chloromethanes--methyl
chloride (CH3Cl, item h29 47), methylene chloride (CHyClp, item
429.32), and chloroform (CHCl,, item 429.24). The reaction may be
controlled to vary the proporélon of different chloromethanes
formed. Carbon tetrachloride is also obtained by the chlorination of
carbon disulfide and, in much smaller amounts, as a byproduct in the
production of perchloroethylene (item 429.3k).

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TsUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
429,22 Carbon tetrachloride---- 0.65¢ per 1b.  0.32¢ per 1b.
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The rate effective January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rate shown above as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the effective date of the
TSUS), through 1967T.

Based on imports entered in 1967, the average ad valorem equiva-
lent of the rate of duty in effect on December 31, 1967, on carbon
tetrachloride was 8.3 percent; it was T.4 percent for the rate in
effect on January 1, 1968.

U.S. producers

Carbon tetrachloride was produced in 1967 by seven firms at 11
plants, two each in Ohio and West Virginia, and the others in Alabama,
California, Kansas, Kentucky, Louisiana, New York, and Texas. It was
produced at six of the locations by chlorination of methane where the
coproducts methylene chloride and chloroform were obtainedj at four
methyl chloride, was also obtained. At two locations, carbon tetra-
chloride was produced from carbon disulfide without obtaining chloro-
methanes as coproducts. At several locations, a small quantity of
carbon tetrachloride was obtained as a byproduct of perchloroethylene
production.

The producers are large integrated firms generally producing the
necessary chlorine raw material by electrolysis of sodium chloride.
All produce at least a few other organic chemicals besides carbon
tetrachloride, and several produce large volumes of inorganic chemi-
cals. :

The producers sell a major portion of the carbon tetrachloride
they make. Although none are completely dependent on carbon tetra-
chloride as a source of income, the profitable utilization of this
product is necessary for the economical operation of the integrated
plant facilities.

U.S. production, exports, and imports

U.S. production of carbon tetrachloride, which is practically
equivalent to consumption, increased from 484 million pounds, valued
at $39 million, in 1962, to 594 million pounds, valued at $42 million,
in 1965, and 71k million pounds, valued at $43 million in 1967 (table
1). Much of the production is sold, the major part of it to five
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firms which produce dichlorodifluoromethane and trichlorofluoro-
methane. The increase in production reflects the growing use of
these chemicals. '

Statistics on U.S. exports were last published for 196k, when
exports amounted to 10.5 million pounds, valued at $680,000, and
were several times as large as in previous years. Of the total, 9.8
million pounds, valued at $588,000, went to the Netherlands, where
several U.S. producers have their European affiliates.

U.S. imports totaled 7.9 million pounds in 1964, or only 1.5

percent of consumption. They declined to 5 million pounds in 1967
and ceme chiefly from West Germany and Italy (table 2).
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Table l.--Carbon tetrachloride:
sumption, exports of domestic merchandise, and apparent

sumption, 1962-67

(Quantity in thousands of pounds; value in thousands

CARBON TETRACHLORIDE

U.S. production, imports

for con-
con-

of dollars)

: ' ' : . Ratio

" Produc- . : " Apparent . (percent) of

Year " tion 1/ | Imports : R peE R . consumption | imports to
’ : ’ : . consumption
Quantity

1962mmm e 483,673 » 4,500 : 1,026 : - L8T,1AT : 0.9
1963=mmmmmmmt 519,168 2,543 : 210 : 521,501 5
L 1- ) YO— 535,891 7,856 : 10,524 : 533,223 : 1.5
Lo R—— 593,636 : 10,033 : 2/ 2/ : 2/
1966--——-—=-: 647,959 : 10,682 : 2/ : 2/ 2/
p21 (R :_113,599 4,979 : @/ . 2/ 2/

: Value
1962-mmmmmem 38,694 358 : 12 : 38,940 .9
1963=——mmmmm 41,533 129 : 43 41,619 3
[ | 37,502 429 : 680 37,251 1.1
1965-=—=——=: 41,555 515 + 2/ 2/ 2/,
e —— 45,357 ho1 : 2/ 2/ 2/
B[ GR— 42,840 226 : 2/ 2/ 2/

1/ Values estimated on the basis of unit value of sales.

2/ Not available.

Source:

Production, U.S. Tariff Commission, Synthetic Organic

Chemicals, United States Production and Sales; imports and exports,

compiled from official statistics of the U.S. Department of Commerce.
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Table 2.--Carbon tetrachloride:

U.S. imports for consump-

tion, by principal sources, 1963-67

167

Source 1963 1964 ; 1965 1966 1967
Quantity (1,000 pounds)
West Germany-—-———=——m———- 15 ; 4,137 ; - - ; 4,766
TH ALY 988 : 3,144 : 7,723 : 5,601 : 193
B T B — - 13 109 : 4,566 : 20
Belgium - : 375 ¢+ 438 : 1,101 : 515 : -
A1l other-———-—-—cememua—m : 1/ 1,165 : 126 : 1,100 : 2/ : -
Totale————mmmm e : 2,543 : 7,856 : 10,033 : 10,682 : 4,979
Value (1,000 dollars)
West Germany--—-———=—w—eee- 1 : 213 ; - - 215
Italy-=-m—————————————— 53 : 178 : 397 : 246 : 9
Japan-—-—cmem e - 1 3 T : 220 : 2
Belgium==—==emm——————— 19 : 21 : 56 : 25 ¢ -
All other- - -: .1/ 56 : 16 : 55 : 3/ -
Total - 129 Lol : 226

429 : 515 :

1/ All from France.
2/ Less than 500 pounds.
3/ Less than $500.

Source:
of Commerce.

Compiled from official statistics of the U.S. Department
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TSUS
Commodity item
Chloroform-——————e—-—ea- 429.24

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Chloroform is produced in conjunction with other chloromethanes
and used principally as an intermediate for fluorocarbons. U.S. pro-
duction totaled 191 million pounds, valued at $15 million, in 1967.
Imports and exports are small compared with production.

Description and uses

Chloroform is a colorless, nonflammable, heavy, volatile liquid.
By far the greatest part of the chloroform produced is sold by the
producers for use as an intermediate chemical in the synthesis of
chlorodifluoromethane (item 429.48) which, in turn, is used as a
refrigerant, as a propellent for aerosols, and as an intermediate for
fluorocarbon plastics. A much smaller part of the chloroform produced
is used in grain fumigants and as a solvent for dyes, perfumes, and
natural products. Less than 1 percent of the chloroform produced is
of the U.S.P. grade for use in cough medicines, linaments, and other
pharmaceuticals.

Chloroform is produced by the reaction of chlorine with methane.
The process forms not only chloroform (CHCl3) but also the three other
chloromethanes--methyl chloride (CH3Cl, item 429.47), methylene chlor-
ide (CHoClp, item 429.32), and carbon tetrachloride (CCl), item L429.22).
The conditions of the reaction may be controlled to vary the propor-
tion of each chloromethane formed. A relatively new process is the
oxychlorination of methane, which forms methyl chloride and methylene
chloride as coproducts with chloroform.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
429.24 Chloroform—————- L4¢ per 1b. 2¢ per 1b.
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The rate effective January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rate shown above as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the effective date of the
TSUS), through 1967.

U.S. producers

Chloroform was produced in 1967 by six firms at eight plants--
two in West Virginia, and one each in California, Kansas, Kentucky,
New York, New Jersey, and Texas.

The producers are large integrated firms which generally produce
the chlorine raw material by electrolysis of sodium chloride. All
produce at least a few other organic chemicals, and several produce
large volumes of inorganic chemicals.

All the producers obtain chloroform by the chlorination or
oxychlorination of methane. Three producers obtain the three other
chloromethanes as coproducts. Two obtain methylene chloride and
carbon tetrachloride as coproducts, and one obtains methyl chloride
and methylene chloride as coproducts. Four producers sell almost all
the chloroform they produce, and the two others transfer most of their
output to other divisions of the same firms for use in the manufacture
of other products.

U.S. production, imports, and exports

U.S. production of chloroform, which is equivalent to consumption,
increased steadily from 98 million pounds, valued at $8.8 million, in
1962 to 191 million pounds, valued at $15.3 million, in 1967 (see
table). About three-fourths of the chloroform produced is sold to
nonaffiliated firms, and most of the remainder is shipped to affili-:
ates. The major users, whether affiliated or not, are the five pro-
ducers of chlorodifluoromethane.

The largest importation of chloroform in recent years was 6,660
pounds, valued at $364, from Italy in 1961. The unit value of im-
ports has ranged from 6 cents per pound to $175 per pound. The ex-
ceptionally high unit value may represent either a research quality
product or a misclassification. ‘
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Chloroform: U.S. production and imports for consumption, 1962-6T

.Production f Imports
Year . : i :
; Quantity ; Value 1/ | Quantity . Value
1,000 ¢ 1,000 : 1,000 : 1,000
pounds : dollars : pounds dqllars
T . 98,009 : 8,839 : 2/ : 3/
1963-m—mmmmmmmmmmm e : 105,149 : 9,463 : 2/ : 1
196l e e : 119,210 : 9,537 : - -
1965m— e e e mmm 152,510 ¢ 12,210 : 2/ : 1
1966===mmmmmmmmmmm—mmmm o : 178,953 :  1L4,316 : 3 1

196T=——mmmmmmmmmmmm——m——————: 190,886 : 15,27h : -3

1/ Value of production calculated using the unit value of sales.
2/ Less than 500 pounds.
3/ Less than $500.

Source: Production, U.S. Tariff Commission, Synthetic Organic
Chemicals, United States Production and Sales; imports, compiled from
official statistics of the U.S. Department of Commerce.

Note.--Statistics on exports of chloroform are not available; ex-
ports, if any, are small.
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TSUS
Commodity item
Ethyl chloride----=-=-- 429.26

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reporduced in appendix A to this volume).

U.S. trade position

U.S. production of ethyl chloride in 1966 totaled 677 million
pounds, valued at $47 million, almost all of which was consumed domest-
ically in the production of tetraethyl lead. Imports and exports were
negligible. ‘

Description and uses

Ethyl chloride (also known as chloroethane) is a colorless, non-
flammable volatile liquid. It serves largely as an intermediate
chemical in the synthesis of tetraethyl lead (item 429.70) used in
antiknock preparations for gasoline. Minor uses for ethyl chloride
are as an intermediate for ethylcellulose plastics (item hh5.25),,or
an ethylating agent for dyes and pharmaceuticals, as a solvent, and
as a refrigerant. A very small quantity is produced as U.S.P. grade
for anesthetic purposes. Ethyl chloride is produced principally by
the reaction of hydrochloric acid with ethylene. Some 1is also pro-
duced by the reaction of chlorine with ethane, and by the reaction of
hydrochloric acid with ethyl alcohol.

Ue.S., tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commod ity Jan. 1, 1968 Jan. 1, 1972
429.26 Ethyl chloride-==-=--- 7.5¢ per 1b. 3.7¢ per 1b. 1/

l/ This rate, as well as those for 1970 and 1971, is contingent: see
footnote 1 to Staged Rates and historical notes to part 2 of schedule
L of the TSUSA-1969, as shown in appendix A to this volume.
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The rate effective January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rate shown above as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the effective date of the
TSUS), through 1967.

U.Ses production, exports, and imports

In 1967, ethyl chloride was produced by seven firms in eight
plants, three of them in Texas, two of them in Louisiana, and the
others in California, New Jersey, and Virginia.

The producers are large companies generally producing a variety
of organic chemicals derived from ehtylene or ethyl alcohol. Four of
them use most of the ethyl chloride they produce in making tetraethyl
lead and other chemicals. The other four sell their entire output.

_ Ue.S. production of ethyl chloride is equivalent to consumption.

Production increased from 537 million pounds, valued at $38 million,
in 1962 to 677 million pounds, valued at $47 million, in 1966. In
that year over two-fifths of the production was sold and the remainder
was used by the producers. Production in 1967 declined to 618 million
pounds (see table).

U.S. exports are small or none. Imports in recent years, prin-
cipally from West Germany, have been valued at $1 to $1.50 a pound
and have apparently been of pharmaceutical grade. In 1961, however,
65,000 pounds, valued at $6,500 (10 cents a pound), was received
from Canada.
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Ethyl chloride: U.S. production, sales, and imports for
consumption, 1962-67

Imports for

¥ Pro- teles consumption
ear . . .
. duction = ; 5

X " Quantity | Value | Quantity | Value

: 1,000 : 1,000 : 1,000 : 1,000 : 1,000

: pounds : pounds : dollars : pounds : dollars
1962-cccmmmmme-=a=t 536,794 : 218,720 : 16,256 : 2 3 2
1963===mmmmmmmm e : 501,847 : 233,731 : 17,550 : s 2
196h~mmcm e e : 666,111 : 252,660 : 18,322 : 2 3
1965==============: 685,768 : 273,9uk : 18,576 : 2 : 2
1966m-cmmmmmmmm : 676,953 : 27h,7hO : 18,315 : 1 2
1967====cmmmmmmmmn :618,183 : 284,64k : 19,166 : o L

Source: Production, U.S. Tariff Commission, Synthetic Organic
Chemicals, United States Production and Sales; imports, compiled from
official statistics of the U.S. Department of Commerce.

Note.--Statistics on exports of ethyl chloride are not available;
exports are probably negligible.
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TsUS
Commodity item
Ethylene dibromide-—————=-- 429,28

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Annual U.S. consumption of ethylene dibromide in antiknock prep-
arations for gasoline exceeds 200 million pounds, valued at about $50
million; it is supplied almost entirely by domestic production.

Description and uses

Ethylene dibromide (also know as dibromoethane) is a poisonous
liquid obtained by the reaction of bromine with ethylene. By far the
major part of that produced is used with tetraethyl lead in antiknock
preparations for gasoline, to volatilize the lead in the combustion
chamber. The small remainder is used in soil and grain fumigation,
as a chemical intermediate, and as a solvent.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972

429.28 Ethylene dibromide---- 2.4¢ per 1b. + 1.2¢ per 1lb. +
12% ad val. 6% ad val.

The rate effective January 1, 1972, represents the final stage of
a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rate shown above as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the effective date of the
TSUS), through 1967. ‘
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Based on imports entered in 1967, the average ad valorem equiv-
alent of the rate of duty in effect on December 31, 1967, on ethylene
dibromide was 24.9 percent; it was 22.0 percent for the rate in effect
on January 1, 1968.

U.S. production, exports, and imports

Ethylene dibromide was produced in 1967 by four companies at
plants in Arkansas, Michigan, and Texas. The producers make most of
their own bromine, but only one company produces a large variety of
other synthetic organic chemicals.

Producers' sales (see table) are practically equivalent to con-
sumption, since little is used by the producers themselves, and ex-
prots and imports are small. The quantity of annual sales increased
slowly during 1962-66 and averaged about 200 million pounds.

The largest imports in recent years were 519,000 pounds, valued
at $140,000, from West Germany and Israel in 1966.
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Ethylene dibromide: U.S. sales by primary producers, and
imports for consumption, 1962-6T7

Sales 1/ : Imports
Year . - ’ -

© Quantity | Value | Quantity | Value

1,000 -: 1,000 : 1,000 ¢ 1,000

pounds ¢ dollars : pounds : dollars

1962 e : 190,903 : 38,034 : 8 s 2
1963 mmm e : 198,845 : 39,095 : - -
I : 237,750 : 5L,061 : - -
1965 mmm e e e e e : 281,211 : 64,529 : - -
1966mmmmmm e e : 270,504 : 63,299 : 519 : 140

VG s serimiisiiaisimiies i : 2/ g 2/ 185 4 34

l/ Includes from 5 to 10 percent of sodium bromide, ammonium bromide,
and potassium bromide. i
2/ Not available.

Source: Sales, U.S. Bureau of Mines, Minerals Yearbook; imports,
compiled from official statistics of the U.S. Department of Commerce.

Note.--Statistics are not available on U.S. exports of ethylene -
dibromide, but exports are probably less than 5 percent of production.
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TSUS
Commodity item
Methylene chloride-—-=————- 429.32

Note.--For the statutory description see the Tariff Schedules of the
United States Annotated (TSUSA-1969) (pertinent sections thereof are
reproduced as appencix A to this volume).

U.S. trade position

Methylene chloride is an important chlorinated solvent. Its use
has increased rapidly in recent years. In 1967 production of methylene
chloride was 262 million pounds; imports were 10.2 million pounds.
Exports were probably small.

Description and uses

Methylene chloride (also known as dichloromethane) is a colorless,
nonflammable, heavy, volatile liquid with an agreeable odor. More
than half of that produced is used as a solvent in preparations for
stripping paint. The remainder is used for degreasing, as an aerosol -
propellant, and as asolvent in the production of plastic films and
cements.

Methylene chloride is produced by the reaction of chlorine with
methane. Production forms not only methylene chloride (CHQClg), but
also the three other chloromethanes--methyl chloride (CH3Cl), chloro-
form (CHC13), and carbon tetrachloride (CCl)y). The conditions of the
reaction may be controlled to vary the proportions of the chloro-
methanes formed. A relatively new process for production of chloro-
methanes is the oxychlorination of methane.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS : Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan. 1, 1972
429.32. Methylene chloride---- 10.5% ad val. 5% ad val.
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The rate effective January 1, 1972, represents the final stage of

a concession granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade. The
first of five annual stages of the reduction became operative January
1, 1968. Rates of duty for the individual stages are given in the
TSUSA-1969, an excerpt from which is reproduced as appendix A to this
volume. The rate shown above as existing prior to January 1, 1968,
remained unchanged from August 31, 1963 (the .effective date of the
TSUS) through 1967.

U.S. producers

Methylene chloride was produced in 1967 by six firms in eight
plants, two of which were in West Virginia, and the other six in
California, Kansas, Kentucky, New York, New Jersey, and Texas. Two
plants are reported to use methanol as a raw material, and remainder
to use methane. The producers are large integrated firms which gener-
ally produce the chlorine raw material from sodium chloride. All pro-
duce other organic chemicals, and several produce large quantities of
inorgenic chemicals. Three producers obtain the three other chloro-
methanes as coproducts; two others obtain as coproducts only carbon
tetrachloride and chloroform; and one obtains chloroform and methyl
chloride.

U.S. production and exports

With the growing use of methylene chloride for removing paint for
household, industrial, and military purposes, production has increased
rapidly. In comparison with 89 million pounds in 1958, 116 million
pounds was produced.in 1961, 267 million, in 1966, and 262 million
pounds in 1967 (table 1). Producers' sales increased from 88 million
pounds, valued at $10 million, in 1958 to 227 million pounds, valued
at $20 million, in 1967. Most of the production is sold by the pro-
ducers, generally to firms that are not producers of chemicals.
Exports of methylene chloride are not separately reported.

U.S. imports

Imports of methylene chloride were first reported in official
statistics for 1964, when they totaled 19 million pounds, valued at
$1.1 million. They decreased slowly to 10 million pounds, valued at
$650,000, in 1967. West Germany and Italy have been the principal
sources of supply (table 2).
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Table 1.--Methylene chloride: U.S. production, sales, and
imports for consumption, 1962-67

Prcses Sales . Imports
Year duction T : : :
: Quantity : Value i Quantity ; Value
1,000 : 1,000 : 1,000 : 1,000 : 1,000
pounds : pounds : dollars : pounds : dollars
1962 —m e : 143,787 ¢ 128,723 : 11,899 : 1/ : 1/
1963-=—mmmmmmmm : 147,950 : 133,249 : 12,307 : 1/ z 3y
196U amm e e : 179,602 : 156,693 : 14,020 : 19,216 : 1,104
1965=m—mmm e : 210,830 : 194,504 : 17,207 : 12,251 : 43
1966=mmmm e e ; 267,213 : 225,833 : 22,94 : 11,079 : 856
e LCY (T ——— : 262,285 : 226,913 : 20,037 : 10,205 : 650

12121 ST 2 2/ 273,778 ¢ 1/ ¢ 1/ ¢ -1h,U56 : 856

1/ Not available.
2/ Preliminary.

Source: Production, U.S. Tariff Commission, Synthetic Organic
Chemicals, United States Production and Sales; imports, compiled from
official statistics of the U.S. Department of Commerce.

Note.--Statistics on exports of methylene chloride are not avail-
able; exports are probably less than 5 percent of production.

December 1968

.



184

METHYLENE CHLORIDE

Table 2.--Methylene chloride:

U.S. imports for consumption,

by principal sources, 196L4-68

Source : 1964 1965 : 1966 : 1967 : 1968
Quantity (1,000, pounds)
et BETimaiemmmaimeens 9,984 : 5,606 : T,458 : 4,856 : 5,778
Ttaly- 6,325 5,396 : 1,565 : 4,606 : 6,708
Belgium 1,034 9L8 : 321 : 660 : 1,817
Japan-————=—mmm—m e} 132 245 :, 1,679 : B3 ¢ 110
United Kingdom 1,741 56 : - -3 41
All other - - 56 : - 2
Total 19,216 : 12,251 : 11,079 : 10,205 : 1k4,456
Value (1,000 dollars)
West Germany-—————————e———: 613 , 345 ; 568 ; 311 ; L1
Ttaly 327 : 320 : 108 : 280 : 331
Belgium 61 : 58 : 23 1 81 s ok
Japan 9 : AT s 154 8 : 17
United Kingdom oL . 3 & -3 - 2
All other- : -2 - 3 - 1
Total -—: 1,10L : T43 856 : 650 : 856

Source: Compiled from official statistics of the U.S. Department

of Commerce.
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TSUS
Commodity item
Perchloroethylene---=---cceeccme-- 429,34

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume) .

U.S. trade position

Perchloroethylene is an important chlorinated solvent, used in
drycleaning, vapor degreasing, and as an intermediate. Production
in 1967 was 533 million pounds, with sales of 467 million pounds,
valued at $36 million. 1In that year, imports were equivalent to 9
percent of production, and exports are believed to have been less than
imports.

Description and uses

4 Perchloroethylene (also known as tetrachloroethylene) competes in
drycleaning with Stoddard solvent, an aliphatic petroleum naphtha
which is lower priced but flammable. Use of nonflammable perchloro-
ethylene permits drycleaning establishments to operate in densely
populated areas. Since 1960, coin-operated, self-service drycleaning
establishments using perchloroethylene have come into general use.
Perchloroethylene is also used as an intermediate for fluorocarbon
synthesis and for vapor degreasing.

Perchloroethylene is produced chiefly by the simultaneous
chlorination and cracking of mixed hydrocarbons and propylene di-
chloride. Hydrochloric acid, carbon tetrachloride, and other chlorin-
ated methanes are also formed in the reaction. The reaction con-
ditions may be controlled to vary the proportion of different chlorin-
nated hydrocarbons produced.

In a second method, acetylene is chlorinated to form tetrachloro-
ethane, which is then dehydrochlorinated to form trichloroethylene.
The trichloroethylene may be withdrawn from .the reaction system and
sold, or it may be further chlorinated and dehydrochlorinated to
perchloroethylene.
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U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commod ity Jan. 1, 1968 Jan. 1, 1972
429,34  Perchloroethylene-------~---- 6% ad val. 3% ad val. 1/

_/ This rate, as well as those for 1970 and 1971, is contingent:
see footnote 1 to staged rates and historical notes to part 2 of
schedule 4 of the TSUSA-1969, as shown in appendix A to this volume.

The rate effective January 1, 1972, represents the final stage
of a concession granted by the United States in the sixth round of
trade negotiations under the General Agreement on Tariffs and Trade.
The first of five annual stages of the reduction became operative
January 1, 1968. Rates of duty for the individual stages are given
in the TSUSA-1969, an excerpt from which is reproduced as appendix A
to this volume. The rate shown above as existing prior to January 1,
1968, remained unchanged from August 31, 1963 (the effective date of
.the TSUS), through 1967.

U.S. producers

In 1967 perchloroethylene was produced by nine firms with 14
plants, five in Louisiana, two each in Ohio and Texas, and the others
in California, Kansas, Kentucky, New York, and Washington. Two pro-
ducers are among the largestUU.S. chemical firms. Six firms produce
perchloroethylene largely in connection with their chlorine output.
One is primarily a manufacturer of industrial and commercial cleaning
machinery and materials.

In the process of manufacture, four producers of perchloroethylene
obtain also trichloroethylene and one or more chlorinated methanes;
two obrain only trichloroethylene; and three obtain also several
chlorinated methanes but no trichloroethylene., Although they all make
the chlorine, most of the producers purchase the hydrocarbons used.

Most of the output is sold by the producers, principally to
distributors for ultimate sale to numerous drycleaning establishments.,
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~

U.S. production, exports, and imports

With the growing use in drycleaning, production of perchloro-
ethylene (table 1) increased steadily from 187 million pounds, valued
at‘$20 million, in 1958 to 320 million pounds, valued at $31 million,
in 1962 and 533 million pounds, valued at $43 million, in 1967. U.S.
exports are not separately reported but. are believed small.

Imports increased from 10 million pounds in 1958 (equivalent to
5 percent of production) to TO million pounds (equivalent to 16 per-
cent of production) in 1964, and then declined to 50 million pounds
(equivalent to 9 percent of production) in 1967. The price of the
imported material, before duty (6 percent) and other costs of importa-
tion, averaged 2.T¢ per pound below the domestic price of 10.4¢ per
pound in 1960 and 1.5¢ per pound below the domestic price of 8.1¢ per
pound in 1966 (table 1). France, Italy, and Canada have been the
chief sources of imports (table 2).

Foreign production and trade

Perchloroethylene is produced in most of the industrialized
nations. At least 17 firms produce perchloroethylene in Western
Europe, and several produce it in Japan. The foreign producers are
generally large integrated chemical firms. One in Canada is an v
affiliate of a large U.S. producer.
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Table 1.--Perchloroethylene: U.S. production and imports for
consumption, 1962-68

Production f Imports

Year . N T Unit ; . Unit
* Quantity | Value 1/ | VZiue ' Quantity © Value v2§&e

i : Cents : 3 : Cents

1,000 H 1,000 : per : 1,000 : 1,000 : per
pounds : dollars : pound : pounds : dollars : pound
1962--=mmmmm . 319,694 : 30,763 : 9.6 : 45,663 : 3,336 : 7.3
1063--------: 325,054 : 30,880 : 9.5 : 57,537 : L,225: 7.3
1964 —mmmmm e . 365,729 : 34,378 : 9.k : 70,031 : h,7hk : 6.8
1965--===-=-: L429,354 : 36,066 : 8.4 : 50,082 : 3,590 : 7.2
1966--~m=---: 462,678 : 37,477 : 8.1 : 67,912 : 4,493 : 6.6
1967--------: 532,980 : 43,173 :2/ 8.1 49,959 : 3,410 : 6.8
1968---=mmm- : 631,048 : 58,056 :2/ 9.2 Lh,270 ¢ 2,940 : 6.6

l/ Calculated from unit value of sales.
2/ Estimated.

Source: Production, U.S. Tariff Commission, Synthetic Organic
Chemicals, United States Production and Sales; imports, compiled from
official statistics of the U.S. Department of Commerce. o

Note.--Exports of perchloroethylene are not separately reported,
but are believed to be small.
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Table 2.--Perchloroethylene:

by principal sources, 1963-67

U.S. imports for consumption,

Source . 1963 1964 1965 1966 . 1967
Quantity (1,000 pounds)

France-----mmmmmmmmmm-=--=: 17,517 : 25,380 : 17,249 : 25,768 : 23,k02
Ttaly-=====m===========nun : 12,463 : 13,733 : 9,265 : 11,037 : 8,959
Canada--===m===m===mmm=——a=} 2,355 : 1,h06 : 5,962 : 2,372 : 5,531
West Germany------========: 2,310 : 3,495 : 1,435 : 8,122 : L,79k4
Belgiume-=-mmcmmmme e mmam 8,881 : 1k,o46 : 8,937 : 10,754 : 2,549
United Kingdom-=-=====e==n: 7,346 : 6,320 :° 4,217 : 3,249 : 2,162
Netherlands---=====ccm=m==: 1,095 - - 3,518 : 2,366
Japan--=-=-sm-mmmmmm—————— 5,563 Y,712 : 3,017 : 3,092 : 196
All other-------ecceeaea--; 9 : - - - -

Total-mmmmmmemm=mee—==: 57,537 ¢ 70,031 : 50,082 : 67,912 : 49,959

Value (1,000 dollars)

France-----c--mememmomae—=; 1,331 1,799 : 1,246 : 1,738 : 1,600
Ttaly---=-mmemmm—mmm——— e 923 995 648 748 592
Canada---=--====-==mmmem==; 226 128 : 504 217 = 504
West Germany-----=-=c-====: 138 217 88 : Loo : 263
Belgium--=======m=mom-mon] 715 903 : 567 : 705 : 167
United Kingdom---====m=m== 470 398 : 26h 20k . 136
Netherlands---==s===m======: 71 - - 209 : 136
Japan--=c=-memmmmm———————— 350 303 : 183 182 : 12
All other-----cececmamean=; 1/ - - - 3 -

Totale-=mmmm=mmmmmmemmm = L,225 L,74L: 3,590 : L4,h93 : 3,410

1/ Less than $500.

Source: Compiled from official statistics of the U.S. Department

of Commerce.
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Commod ity item

Trichloroethylene==memmmcecmmcccmccm e e 429,42
Note.-=For the statutory description, see the Tariff Schedules of

the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

U.S. production of trichloroethylene in 1967 totaled 490 million
pounds, with an estimated value of $41 million; imports of 93 million
pounds were equivalent to 19 percent of production. Exports are be-
lieved to be considerably smaller than imports.

Description and uses

Trichloroethylene is a volatile nonflammable liquid used princi-
pally in vapor degreasing metal parts and machinery. The cold metal
is suspended over warmed trichloroethylene in an enclosure. The
liquid vaporizes readily and is condensed on the metal, where it dis-
solves the grease and drops back in a continuous operation. The
chemical is also used to extract natural products, such as caffeine
from coffee or grease from wool, and as a solvent in prepared mixtures.

In the production of trichloroethylene, acetylene is first
chlorinated to form tetrachloroethane, which is then dehydrochlorinated
to form trichloroethylene.

U.S. tariff treatment

The column 1 rates of duty applicable to imports (see general
headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item ~ Commodity Jan. 1, 1968 Jan. 1, 1972
429.42 Trichloroethylene-—--- 7.5% ad val. 3.5% ad val. 1/

i/ This rate, as well as those for 1970 and 1971, is contingent;
see footnote 1 to staged rates and historical notes to part 2 of
schedule 4 of the TSUSA-1969, as shown in appendix A to this volume.

The rate effective January 1, 1972, represents the final stage
of a concession granted by the United States in the sixth round of
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trade negotiations mn@er the General Agreement on Tariffs and Trade.
The first of five:sanmual -stages of the reduction became operative
January, 1, 1968. Rates of duty for the individual stages are given in
the TSUSA-1969, an.excerpt from which is reproduced as appendix A to
this volume. The rate shown above as existing prior to January 1,
1968 remained unchanged from August 31, 1963 (the effective date of
the TSUS), through 1967.

U.S. production, exports, and imports

Tn 1967 trichloroethylene was produced by six firms at nine
plants--four in Louisiana, two in New York, and the others in Ohio,
Texas, and Washington. Two of the firms are among the largest U.S.
producers of synthetic organic chemicals. Several produce trichloro-
ethylene principally in connection with their chlorine output. One is
a manufacturer of ‘imdustrial and commercial cleaning machinery and
materials. The producers all make chlorine used in the synthesis of
trichloroethylene, but most of them purchase the hydrocarbons used.

The. quantity of production increased with increasing activity in
the metal-fabricating industries, from 295 million pounds in 1958 to
370 million in 1964 and 490 million in 1967. The value of production
declined from $37 million in 1958 to $32 million in 1964, as the unit
value declined. It then increased to $41 million in 1967, as the unit
value remained firmer (table 1).

Imports increased from 35 million pounds, valued at $3 million
in 1958, when they accounted for 11 percent of the consumption, to
93 million pounds, valued at $6 million, in 1967, when they accounted
for 19 percent. In 1958-63, imports were valued, before duty and
other costs of importation, about 3 cents a pound less than the domes-
tic product, but the difference narrowed in 196k.

The imports are obtained chiefly from Italy, France, and the
United Kingdom (table 2). Output abroad is large, particularly in
Europe, where several of the principal chemical firms are producers.
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Table 1l.--Trichloroethylene: U.S. production and imports for
consumption, 1962-68

Production f Imports

Year . . Value : Unit : ' :Unit

" Quantity 1/ value :Quentity . Value ...

: : Cents : i :Cents

1.000 . 1,000 : per : 1,000 : 1,000 : per

pounds ¢ dollars : pound : pounds : dollars :pound
o, 252 O : 356,062 : 35,606 : 10.0 : 64,959 : 4,654 : 7.2
) [+ I—— : 368,179 : 33,136 : 9.0 : 71,164 : 4,795 : 6.7
1064 =mmmmceme : 370,465 : 32,230 : 8.7 : 75,742 : 5,169 : 6.8
1965~=mmmmmm=: 434,510 : 36,499 : 8.4 : 79,986 : 5,438 : 6.8
1966m == mmmmmm : 480,219 : 40,338 : 8.4 : 118,952 : 7,767 : 6.5
1967=========: 489,064 : L1,442 : 8.4 : 93,263 : 5,952 : 6.4
1968~====mm==:2/ 513,878 : 3 : 3/ : 58,704 : 3,180 : 5.4

1/ Values calculated using the unit value of sales.

§/ Preliminary.

3/ Not available.

Source: Production, U.S. Tariff Commission, Synthetic Organic
Chemicals, United States Production and Sales; imports, compiled from
official statistics of the U.S. Department of Commerce.

Note.--Exports are probably small and are not separately reported.
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Table 2.--Trichloroethylene:

U.S. imports for consumption,
by principal sources, 196L4-6T

Source 1964 1965 1966 1967
Quantity (1,000 pounds)
Ttaly i 12,780 ¢ 18,548 « 33,986 : 37,796
France ————: 12,488 : 11,951 : 22,089 : 15,22k
United Kingdom-- - : 39,183 : 34,947 : 30,594 : 1k,L15
West Germany——-——————m—mm——————————— : L,84y : 3,819 : 6,898 : 12,24k
Poland---- ————————————— : - - : 1,660 : 6,519
Belgium — —mm—————: 3,531 : 7,670 : 3,052 : 2,632
Japan - —— — 280 : 2,872 : 18,883 : 2,283
Netherlands - 426 k7 . 1,760 : 1,735
Canada. : - - 31 : 12 : 412
All other e 2,210 1o 18 3
Total ————: 75,742 : 79,986 : 118,952 : 93,263
Value (1,000 dollars)

Ttaly—sm—m—m e ——————— e e : 846 : 1,246 : 2,232 : 2,505
France-—--- - —— : 869 : 831 : 1,534 : 1,061
United Kingdom. -: 2,803 : 2,408 : 2,178 : 914
West Germany — — 299 : 246 419 : 689
Poland-- — - —_— - 3 = 3 83 : 354
Belgium - ———————— 202 : 453 184 : 153
B T ¢ e 17 151 ¢ 1,028 : 136
Netherlands————————m——m———— e e e 26 : 9 : 105 : 103
Canada~ ——————— e : - Lo 2 35
All Other-=eeem—m—m——————o— e ———— 107 : - 2 : 2
5,169 : 5,438 : 5,952

Total——=—- PR ——— —

Ts 16T :

Source: Compiled from official statistics of the U.S. Department

~ of Commerce.
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TsUS
Commodity item
Vinyl chloride-=—==—— 429.4Y4

Vinylidene chloride--- 429.L6

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Vinyl chloride, one of the most important halogenated hydro-
carbons, is the monomer from which polyvinyl chloride resins (Tsus
445.45) are made. U.S. production in 1967 was 2.4 billion pounds,
valued at $150 million. Vinylidene chloride was produced in compara-
tively small volume. Imports and exports were negligible.

Description and uses

Vinyl chloride is a gas, and vinylidene chloride a colorless
liquid. In an alkaline, aqueous medium, under controlled temperature
and pressure, both polymerize to solid plastics materials. Polyvinyl
chloride and its copolymers have a variety of applications, as in
flooring materials, sheeting and films, paper and textile coatings,
wire and cable covering, and molding materials. For some purposes,
polyvinyl chloride may be used interchangeably with polyethylene
plastics; in other uses the polyvinyl chloride is preferred because it
is less flammable, more impervious to moisture, and more soluble in
organic solvents. In addition to its use in plastics, vinyl chloride
has a limited use as a chemical intermediate and propellant.

Polyvinylidene chloride is relatively expensive. It finds a
limited use in self-adhesive films and coatings, where resistance to
moisture, grease, or gas is required.

Vinyl chloride (CHp=CHCl) is produced either by the direct addi-
tion of hydrochloric acid (HC1l) to acetylene (CH=CH) or by the re-
moval of hydrochloric acid from ethylene dichloride (CHQCICHQCI).
Several companies use a combination of processes wherein byproduct
hydrochloric acid from ethylene dichloride is reacted with acetylene
to form more vinyl chloride or with ethylene (by oxychlorination) to
form more ethylene dichloride.

Vinylidene chloride (CH2=CClZ) is produced by the removal of
hydrochloric acid from 1,1,2-trichloroethane (CHC12CH2C1) which, in
turn, is derived by chlorination of ethylene dichloride.
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U.S. tariff treatment

The column 1 (trade-agreement) rates of duty applicable to im-
ports (see general headnote 3 in the TSUSA-1969) are as follows:

TSUS Rate prior to Rate effective
item Commodity Jan. 1, 1968 Jan..1l, 1972
429.4L4 Vinyl chloride--- 2.5¢ per lb. + 1.25¢ per lb. +
12.5% ad val. 6% ad val.
429.44 Vinylidene 2.5¢ per 1b. + 1.25¢ per 1lb. +
chloride. 12.5% ad val. 6% ad val.

- The rates effeective January 1, 1972, represent the final stage of
concessions granted by the United States in the sixth round of trade
negotiations under-the General Agreement on Tariffs and Trade. The
first of five annual stages of the reductions became operative
January 1, 1968. Rates of duty for the individual stages are given
in the TSUSA-1969, an excerpt from which is reproduced as appendix A
to this volume. The rates shown above as existing prior to January
1, 1968, has remained unchanged from August 31, 1963 (the effective
date of the TSUS), through 1967.

Based on imports: entered in 1967, the average ad valorem equiv-
alents of the rates of duty in effect on December 31, 1967, were L46.1
percent for vinyl chloride (item L429.kL) and 35.6 percent for vinyl-
idene chloride (item 429.L46), while the corresponding equivalents of
the rates in effect on January 1, 1968, were 39.8 percent for vinyl
chloride and 32.6 for vinylidene chloride.

U.S. producers, production, and exports

Vinyl chloride was produced in 1967 by 1h firms at 20 locations--
six in Texas, six in Louisiana, two each in Kentucky, New York, and
West Virginia, and one each in California and Ohio. Two of the 14
firms are producers of vinylidene chloride. The producers are .gener-
ally large firms that produce a variety of other synthetic organic
chemicals; many are basic in making acetylene and ethylene. Several
producers of finished rubber products entered the plastics field
through their interests in high polymers, and integrated backwards to
vinyl chloride monomer. Although most of the producers have separate
facilities for monomer polymerization, many sell part of the monomer
production to smaller plastics processors.

U.S. consumption of vinyl chloride and vinylidene chloride ap-
proximates production since imports and exports are relatively small.
U.S. production of vinyl chloride increased rapidly from 0.7 billion
pounds in 1958 to 1.3 billion pounds in 1962 and 2.5 billion pounds in
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1966 (see table). Two-thirds of the vinyl chloride monomer produced
in 1966 was used by the producers to make the polymer. Saeles amounted
to 836 million pounds, valued at $50 million, in 1966. Advances in
technology, particularly in oxychlorination, have contributed to a
decline in the average unit value of sales from 11 cents per pound in
1958 to 7 cents in 1963 and 6 cents in 1966. This, in turn, has con-
tributed to a lower price for vinyl plastics and a growing use of
them. ’

U.S. imports

Statistics on imports of vinyl chloride or vinylidene chloride
are not available for the years prior to 1964, and no vinylidene
chloride was imported in 1964 or 1965. Imports in 196L-67 are given
below. 1/ '

Year and Quantity Value Principal source
product (1,000 pounds) (1,000 dollars) (value basis)
196k:
Vinyl chloride------ 1,238 95 Canada
1965:
Vinyl chloride------ 3,427 257 Canada
1966:
Vinyl chloride---=-=-- 8,245 629 Canada
Vinylidene
chloride-========= 591 T2 West Germany
1967T:
Vinyl chloride------ 1,361 101 Canada
Vinylidene :
chloride-——=——===- 443 48 West Germany
1968:
Vinyl chloride------ 58 13 Sweden
Vinylidene ‘
chloride———=———=== 545 59 Netherlands

1/ Compiled from official statistics of the U.S. Department of
Commerce.
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Vinyl chloride: U.S. production and sales, 1962-68

. Seles
Year ! Production | - .
o  Quantity | Value | Unit value
1,000 : 1,000 : 1,000 : Per
pounds : pounds : dollars : pound
1962 : 1,311,489 : 515,522 : 38,548 : $0.07
1963 : 1,435,209 : 500,812 : 34,966 : .07
1964 - 1,614,981 : 597,124 : 37,895 : .06
1965= : 2,000,000 : 687,817 : k42,178 : .06
1966 - : 2,499,549 : 836,172 : 49,552 : .06
1967 : 2,423,572 : 951,695 : 50,172 : .05
1968 -—-: 1/ 2,642,207 : - 2/ .. : 2/ : 2/

1/ Preliminary.
2/ Not available.

Source: U.S. Tariff Commission, Synthetic Organic Chemicals, United
States Production and Sales.
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TSUS
Commodity item
Hexachloroethane-------cccmcmcaao- 429.30
Tetrachloroethane------cccmmmeaaao 429.38
Hydrocarbons, chlorinated but not
otherwise halogenated and not
elsewhere enumerated------------ 429.47

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1969) (pertinent sections thereof
are reproduced in appendix A to this volume).

U.S. trade position

Annual U.S. production of the chemicals covered in this summary
is estimated to be almost a billion pounds and to be valued at almost
$100 million. Exports are probably about 10 percent of production.
Imports of hexachloroethane account for much of the limited consump-
tion, but those of the other chemicals included are small or none.

Description and uses

This summary covers hexachloroethane, tetrachloroethane, and
hydrocarbons which have been chlorinated, but not otherwise halogen-
ated and which are not separately listed. The most important of those
not separately listed are chloromethane, chlorinated paraffins,
3-chloropropene, and 1,1,1-trichloroethane.

Hexachloroethane is a white crystalline solid obtained by the
addition of chlorine to perchloroethylene. It is used for organic
synthesis, as a retarding agent in fermentation, as a rubber acceler-
ator, and in pyrotechnics and smoke devices.

Tetrachloroethane is produced by the chlorination of acetylene.
Hydrochloric acid is formed as a byproduct. Virtually all the pro-
duction is used by the producers in the synthesis of perchloro-
ethylene and trichloroethylene.

Chloromethane (also known as methyl chloride) is produced either
by the esterification of methyl alcohol with hydrochloric acid or by
the chlorination of methane. It is used as an intermediate chemical
in the synthesis of silicones, butyl rubber, tetramethyl lead, and
methylcellulose.

December 1968
4:6



198 CHLORINATED HYDROCARBONS, NOT ELSEWHERE ENUMERATED

Chlorinated paraffins are produced by chlorinating paraffinic
hydrocarbons--generally straight-chain compounds containing from 10
to 30 carbon atoms. The degree of chlorination varies widely--prod-
ucts containing 35 to 64 percent chlorine account for about three-
fourths of the total. Most chlorinated paraffins are viscous liquids
or low-melting waxlike solids. Their greatest use as in plastics,